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NEW METHOD OF DOCKINQ AND EXCAVATING CANALS 
AND OF BECLAIMINO WASTE LAND. 



A public benefactor has been tersely defined as the man 
who can cause two blades of grass to grow where but one ex- 
isted before ; in our belief, the term is equally applicable to 
the individual through whoee inventive genius valueless 
bogs or dangerous quicksands can be reclaimed and trans- 
formed into solid terra firma for agricultural or building pur- 
poses. The slow and tedious method of accomplishing this 
work is already well known. The expense of a large force 
of men and the first cost of the cumbrous machinery is, as a 
general rule, so great that unless the land to be reclaimed is 
situated in a location which renders it of unusual value, the 
enterprise is rarely productive of profit or, at best, the capi- 
talist is obliged to lay out large sums and wait patiently for 
returns that will cover the interest on his disbursements. 

The new mode of docking and excavating canals, basins, 
and slips through marshes and low lands, which we now pre- 
sent, permits of the use ef the excavated earth to grade the 
adjacent ground. Let the reader imagine the dock front 
'shown in the foreground of the illustration to be the shore of 
a marsh land, of the nature represented in the distance, full 
of puddles and quickssnd and apparently of no possible value. 
It is required to cut a basin into this ground at right angles 
to the ling of the bank, say 100 feet in width, and at the same 
time to fill up the marsh on its either side, so as to make the 
latter valuable dock property, suitable for the erection of 
factories, lumber yards, etc. The breadth of the canal being 
marked out, an additional space of some 30 feet adjoining 
both boundary lines, thus obtained, is set apart, thus giving 
a width of 160 feet as an area for the excavating operations. 
Two pile drivers of the typb shown in the engraving are next 
put to work on either side of this space, driving piles in par- 
' allel lines distant from each other from ten to twelve feet. 
As soon as four or five rows of piles are in place, pieces of 
sawn timber termed "adjustable" or "moviible" caps are 
bolted to their tops with screw bolts, shouldeis having been 
cut for them to rest upon. The caps are placed, as shown, 
parallel to the direction of the basin to be excavated, three 
rows at a time. Upon the first row and at right angles to it, 
a track is laid, consisting of heavy beams firmly braced and 
surmounted by iron rails. This track is movable and Is not 



bolted to the cap pieces. Upon it is placed a dumping car, 
made after a patent of the inventor of the process we are de- 
scribing, which is so constructed as to deposit its load in the 
ordinary manner and then immediately return, by its own 
gravity, to a position ready for filling. Attached to this car 
is a dummy engine, which draws it along the track. The 
preparation being thus far complete on one or both sides of 
the projected basin, dredging machines proceed with the ex- 
cavation, digging out the interior of the slip close up to the 
first line of piles for the full width of 160 feet, but leaving 
directly in its center a " core" or untouched portion of soil. 
As fast as the dredge buckets remove the earth from the bot- 
tom, they are elevated on the derrick, swung over and dumped 
into the car on the rails. This, when loaded, deposits its 
burden on the rear side of the track and along the entire 
length of the same. As soon as the land along the line is 
raised to its requtrod level, the track, car and dummy must 
be moved. This is done by attaching a chain or rope to the 
further end of the track, and bringing it to a powerful hand 
windlass some distance ofi: By this means the track is bent 
forward on the caps, as depicted in the lower right hand side 
of the illustration. Earth is then carried along and dumped 
into the additional space thus obtained until it is filled ; next, 
the rope from the windlass is attached to the inner end of 
the track, and that is pulled forward until it is even with the 
extremity first moved. The rails are once more straight, but 
now rest on the second row of caps. The first row, being of 
no further use, is unbolted from the piles in advance of the 
third row, and this is carried on in turn with each set of caps 
until the excavating is completed. 

The dredger, meaatime, having advanced 100 feet, a crib of 
that length is prepared of heavy timbers, firmly bolted to- 
gether. This is towed into position on the bank of the slip 
and placed exactly on the before determined boundary line 
of the final width of the basin. As this cut is some 30 feet 
in width, and as it is placed on the 100 foot line, it must be 
seen that an excavated space of 10 feet will be left between 
its outer edge and the first line of piles. The crib is then 
filled with stones and sunk, the dredging machine proceeds 
with its work for another hundred feet, another cut is put in 
position and thus thd operation continues until the entire 
length of the basin on both its sides is excavated, when all 
the cribs are finally btiilt up even with the grade of the land 



But the core of earth is still in the center of the basin. This 
the dredging machine now attacks, digging it up and throw- 
ing the earth obtained into the excavated space referred 
to, between the sunken cribs and the outer lines of poles, 
until the same is filled up level with the adjacent ground. 
Lastly, the bulk head forming the further end of the basin 
is built, and the work, with the exception of the finishing and 
planking of the docks and the final grading of the soil, is com- 
plete. 

It will be seen that the loose clay and mud is held in the 
first instance in a measure by the numerous piles ; but as 
soon as the cribs are sunk, its tendency to spread and fill up 
the basin is arrested, so that it is merely necessary to continue 
the filling and grading to render the ground perfectly firm. 
The wet soU from the bottom packs solid in the space of a 
year, and its surface is made smooth and hard by a top dress* 
ing of coal ashes. It thus, together with the piles (to which 
additional ones may be added), forms an excellent building 
foundation. This method has been thoroughly tested during 
the past three years along the water front of South Brooklyn, 
Long Island. In 1866, all that portion of the city bounded 
on the north by Third street, east by Fourth Avenue, west by 
the Gowanus Canal and south by Ninth street was a low, 
marshy piece of ground, mostly covered at . high tide. The 
Brooklyn Improvement Company here own 600 lots, 25 by 100 
feet each, having a water front on Oowanus Canal, and at that 
time valued at about $300 apiece. It was considered that the 
best that could be done with the property waste build a dock 
front, 150 feet long, on the canal, thus making 60 dock lots, 
25 by 300 feet in dimensions, which would have been worth at 
most $10,000 each. Nearly 500 lots would thus be left unre- 
claimed and comparatively valueless, owing to the large ex- 
pense incident to filling them up with earth carted to the 
spot. At length it was decided to adopt the novel plan which 
we have described. Work was accordingly begun, and it has 
resulted in the formation of slips at right angles to the canal, 
which afibrded 7,850 feet of dock front or 600 dock lots. The 
cost of the labor was $70 per foot of dock, or in all $507,500. 
The value of the completed work is estimated . at $400 per 
foot, or over three million dollars, each lot being worth to- 
day, instead of two hundred, from five to ten thousand dol - 
lars. 

Some idea of the rapidity of the process may be obtained 
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from the fact that, with a eingle dredger aud one dummy en- 
gine and car, each basin, measuring 100 feet in width by 800 
feet in length, was dug down so as to have 16 feet of water 
at high tide within the space of a year. Operations aro still 
in progress in the above mentioned locality, which those in- 
terested in the reclaiming of land will find of exceeding in- 
terest to visit. The inventor and contractor, Mr. John B. 
Wood, or his agent, will be found upon the spot, orletters for 
further information relative to rights, etc., may be addressed 
to 390 Third St., South Brooklyn, N. Y. 



THE WOlfDEBFITL BE6I0NS OF THE WEST. 



A member of the Hayden geological expedition, now en- 
gaged in surveying the National Park and portions of the 
Yellowstone river, writes some very interesting particulars 
to the Evening Post, 

The branch of the survey under tha immediate command 
of Professor Hayden,having gathered at Port Ellis, organized 
as follows: Dr. Hayden, geologist; Mr. Savage, assistant; 
Mr. Burcb, topographer ; Dr. Peale, mineralogist ; Mr. Holmes, 
artist ; Mr. Logan, executive oiHcer ; Mr. Gannett, astronomer ; 
Mr. Wakefield, meteorologist; Mr. Brown, assistant; Mr. 
Chrisiman, photographer; Mr. Bingham, assistant ; Mr. Flatt, 
naturalist ; Mr. Sloan, assistant. 

The survey proceeded across the country to the Yellowstone 
Elver. The first natural wonder encountered was the 
peculiar formation of uplifted strata kno svn as the Devil's 
Slide. This consists of two parallel walls of reddish clay, 
running down the side of the mountain with a emooth 
surface between them, supposed to be composed of cinnabar, 
the whole forming a curious freak of Nature. 

HOT SPRINGS OF GABDINBR'S BITEB, 

The calcareous deposit along the route announced an ap- 
proach to the famous Hot Springs on Gardiner's River. 
We encamped at the foot of the hillside whose surface they 
have encrusted with such beautiful formations. The snowy 
whiteness of the deposit, sparkling under tha sunlight, pre- 
sented the appearance of a frozen cascade. The next day a 
closer inspection revealei new beauties to our gaze. The 
upper plateau, elevated about two hundred feet above where 
we were encamped, was covered with little pools from six to 
eight feet in diameter and varying in depth from a few 
inches to several feet. The edges were rounded, by the out- 
flowing water, as beautif ally as if carved by hand ; indeed, 
they resemblei the basins of artificial fountains. The in- 
teriors were stained with yellow, red and green from the de- 
posits of sulphur, iron and copper with which the waters 
are charged, the whole resembling an artist's palette covered 
with patches of most brilliant colors. A white cloud of 
Bteam rises from the mouth of the main spring flowing from 
the creat of the hill. It is about thirty feet in diameter, 
while .he water is so transparent that one can gaze into the 
ultramarine depth, but looks in vain for the bottom. The 
temperature of the water is 132 degrees Fahrenheit. The 
water escapes into the basius below, where one can bathe, 
regulating the temperature acoording- to the distance from 
the source. The edges of these natural bath tubs are deco- 
rated with a beautiful bead work that it would be almost im- 
possible to imitate by art. 

Not less wonderful, though not so beautiful, is a calcare 
ous cone rising, from out the plane skirting the mountain, to 
a hight of fifty feet, with a diameter at the base of about 
twenty feet. It is evidently an extinct geyser, and is formed, 
like the High Rock spring at Saratoga, by tha deposit of the 
never ceasing flow, forced upwards by the pressure beneath. 
This, from some natural cause, is gradually closed at the 
summit. It stands as a monument of a former age. 

The country from this point became more difiicult to travel, 
as we were approaching the land of canons. Several tribu- 
taries of the Yellowstone here empty themselves into the main 
river. 

THE GREAT PALLS OF THE YELLOWSTOI^B. 

Two days march brought us to the mouth of the great 
canon. Riding along the high platf au crowning its side, we 
first noticed the basaltic columns, capping the opposite bank 
with a regularity resembling Art more than Nature and pre- 
senting an appearance not unlike a fortification. It is similar 
to the formation of the Giant's Causeway, and reminded me 
of that curious place. The scene below was almost fearful 
to behold, the river fairly lashing the rocks in its rapid 
descent at the bottom of the csnon one thousand feet deep. 
The roSr of the great falls first announced its presence, and 
a rapid ride, though scarcely apace with our eagerness, 
brought them in view. 

What shall I say in their praise ? How describe them 1 
Montmorency excels in hight: Niagara, in grandeur and 
force; Trenton, in beauty; but the great Yellowstone Falls 
combine the beauty of all three. The river flows smoothly 
as it approaches this, the natural floodgate of the great lake, 
until, narrowed by the rocks, it precipitates itself over the 
ledge and falls three hundred and fifty feet on the rocks be- 
neath, sending up a cloud of spray and making a roar that 
can be heard for miles around. Grandeur and sublimity 
only can describe the scene. 

THE EXPLODING MUD SPRINGS, 

About ten miles above the falls we C8m,e to a most inter- 
esting group of hot springs, named the '■ Seven Hills." One 
of these had a posverful steam vent, making a noise re- 
sembling a high pressure engine, which we named " Locomo- 
tive Jet.' The temperature was 197 degrees Fahrenheit, which 
at this high altitude is boiling point. The crust f urrounding 
the mouth is ever hot.and yet so strong that we could walk over 
it J and the entrance can only be approached on the windward 
side, so bulBing is the cloud of steam emitted from the 
caveru. 



Phenomena of the same nature, but more curious, are the 
mud volcanoes existing at this place. These are formed by 
the boiling water forced through beds of clay, softening the 
earth, and agitated by the propelling gases, thoroughly mix- 
ing the same. The gas continually escapes in pufis until, 
accumulating in eufiicient quantity, it finds vent by explod- 
ing, throwing the mud from twenty to fifty feet into the 
air, and sometimes even as high as a hundred feet, as the 
bespattered branches of the surrounding pines attested. 



Tbe Qreenland meteorites. 

Professor Nordenskjflld has communicated to the Geologi- 
cal Society a paper on the remarkable masses of meteoric 
iron from Greenland, discovered in 1870 at Ovifak, and 
brought home last year by the Swedish expedition under 
Baron von Otter. They are the chief masses of an enormous 
meteoric fall which probably occurred during the miocene 
period, and extended over an area of two hundred Eoglish 
miles, embracing not only that region occupied by the Green- 
land basalt, but a country composed of granite-gneiss. The 
theory having been advanced by some geologists that these 
masses of metal are erupted and not meteoric. Professor 
Nordenskjold maintains his view of their meteoric origin on 
the following grounds: The iron when heated evolves gases 
amounting in volume to 100 times that of the iron itself; it 
contains isolated grains of iron sulphide embedded in the 
iron, which, it was noticed, contains scarcely any sulphur, 
while the external form of the masses exhibits no trace of 
their having been poured while in a molten condition into' a 
cavity or fissure. The character of the masses is extremely 
variable : they are composed of meteoric nickeliferous cast 
iron, or of nickeliferous wrought iron, or a mixture of both; 
and in the last case they exhibit most clearly the peculiar fig- 
ures brought out by etching. 

The native iron occurs in the basalt in several forms. It 
is met with as enclosed and but slightly altered meteorites. 
It is found filling cracks one or two lines in width, forming 
probably fragments of meteorites that have been flattened 
out' under the influence of time, or wedged into these cracks 
in the act of falling, or which have fallen into cracks in the 
tufi' that has been subsequently consolidated. Moreover, 
brecciiform stones occur, which are composed of fragments of 
iron cemented together with hydrated oxide of iron and 
newly formed silicate of iron. Close beside the iron masses 
in the basilt are found fragments of rock, differing from the 
basalt itself, and remarkable for being rounded at the edges 
and having what resembles a meteoric crust on the exterior. 
The Professor as yet flnds himself unable to express any 
opinion as to the cause of this curious association. Besides 
all these forms, the native iron is disseminated through the 
basalt in grains sometimes as large as a pea or bean, but 
oftener as fine scales. 

Within an area of at most fifty square meters were found 
sixteen meteorites, the weights of Which, in Swedish pounds, 
are as follows: 50,000,20,000,9,000, 336,230,200,191, 150, 
150, 150, 100, 56, 42, 15, 8, and 6. The three largest have the 
following diameters, respectively: 3 by 1*7 meters, 13 by 
1-27 meters, aid 1-15 by 0"85 meters. Nearly 100 pounds of 
lenticular shaped fragments of iron, from three to four inches 
in thickness, were also taken out of the basaltic dyke close 
to them. All the masses contain nickel and carbon. 



Wbat an Editor San' In Colorado and the 
Rockj Mountains. 

Mr. Henry T. Williams, editor and publisher of the Horti- 
culturist, writes home to his readers a series of letters which 
he terms " Floral Rambles." We extract from one of these 
the following : 

" Think, ye stay-at-homes, of a ride for six hours with the 
Racky Mountains on one side of you, their summits capped 
with snow and gilded with the unreserved splendor of the 
sun ; then look between you and them and see peaceful val- 
leys and natural parks, the home of thrifty cattle or happy 
ranchmen's cabins ; then to the left of you, and in fact all 
around you, a paradise of flowers. Never shall I forget one 
sweet spot, just before reaching the top of the divide, 40 
miles from Denver. We stopped in the midst of a prairie 
thickly clustered with the gilia. 

The startling, blazing crimson of the gladiolus was but an 
inefiectual comparison to the splendor of the colors of these 
native floral maidens. Rearing their tall stems upward 2j^ feet, 
surmounted with the dazzling crimson, pink and white bells, 
and millions of them in sight, hardly permitting rnom for the 
foot to rest without breaking one — it was indeed a 'joy 
never to be forgot.' 

Acres of sunflowers were strung along our track. Then 
too, we saw the Mexican poppy, with its pure white, delicate 
leaved blossom, upward turned as if to drink ia the exhila- 
rating sunlight ; the ipomoei, or Roeky Mountain creeping 
convolvulus, hung for us its blue, bell-like blossoms ; myriads 
of little prairie roses blushed with their light pink bloom.; 
lupins erected their stately blue heads, and scores of others, 
till we were fairly bewildered. » » » 

Imagine, then, some of the delights of floral rambles and 
botanizing among these Rocky Mountains. Perhaps the bot- 
anist now coming may not find anything new, where so many 
have gleaned the fleld befor*, but he will always be entranced 
with the profusion of the flowers, the unusual brilliance of 
colors, the grandeur of the mountains, the ascent of the 
peaks, the sublime, inspiring atmosphere, the exhilaration of 
soirits, and, best of all, a grand appetite, with invigorated 
bodily powers. 

Colorado Springs nestles at tbe foot of Pike's Peak, a beau- 
tiful home for any invalid. Standing on the plains of Foun 
tain Colony, six miles away, where General Cameron had 
gathered 1,000 iuhabitants in one year, there is revealed to 



you the very best glimpse of the mountain. 'lis a picture 
of boldness and variety of color unrivalled in America. 

Go, then, to Colorado, and enjoy, besides the flowers, its 
canons, its scenery, and life-giving atmosphere. One fact 
seemed curious to me. At elevations of 8,000 feet, I found 
better lands, a better climate, the temperature was more 
equable, grass greener, almost perennial in growth, and cat- 
tle grazing the year round. Flowers, too, were more profuse 
and brilliant. Above this the air is too cold and forbidding. 
Below this brings you to the warm plains, uncertain showers 
and dry grasses. 

At 6,000 to 8,000 feet, I noticed the euphorbia variegata in 
full bloom, well opened out, when for hundreds of miles, the 
week previous, I rode through central and Western Kansas, 
4,000 to 5,000 feet lower, yet it had not opened one fourth of 
its leaves." 



Coal near San Vranclseo. 

For more than a year past it has been quite definitely 
known that coal existed in apparently workable quantity and 
of good quality, at a point some six miles from Oakland 
Center. Recent developments are reported to have shown a 
vein near the surface, with a thickness of three feet and up- 
wards, and of a quality superior to that obtained at Mount 
Diablo, and so free from sulphur that iron may be welded 
with it without difficulty. 

The location is at an elevation of about 700 feet above the 
level of San Pablo Creek Valley, and three quarters of a mile 
north of the telegraph road. It stands at an angle of about 
30°, where it has been opened in a shaft 30 feet deep. 

The mines could be reached from Oakland by a roadway 
through the proposed tunnel of flve or six hundred feet, 
with a grade easy enough for horses to trot up or down. It 
is said that several enterprising capitalists of San Francisco 
are interested in the mines, and that coal thence will soon 
find its way to this market, where it is thought it can be de- 
livered at a cost of only about $3.50 per ton. Addiug a fair 
profit to that figure, this coal if it can be so delivered and is 
of the quality represented, will prove by far the most impor- 
tant coal discovery on the Pacific coast. With good coal laid 
down in the city at $5 per tun, there is no reason why San 
Francisco should not became one of the largest manufactur- 
ing centers in the country. — Mining and Scientific Press. 

Sugar In ITrlne. 

Saegen finds that when the urine contains mere traces of 
sugar, it gives with the potassic tartrate of copper a mere 
doubtful deposit of suboxide of copper, of a modified color, 
and which might be due to the presence of uric acid. He 
therefore filters the urine through good animal charcoal, 
washes this with a little water, and searches for sugar in the 
washiag water, which gives as distinct a reaction as a solu- 
tion of pure sugar. We may thus detect sugar in- urines 
which contain only 01 per cent. With urines richer in 
sugar, that is, containing 0'05 per cent, wa obtain in the wash- 
ing water a precipitate much more distinct than in the urine, 
either in its original state or after filtration over animal char- 
coal. A solution of uric acid containing 0*1 per cent gives a 
decided precipitate of the suboxide of copper ; but if the liquid 
is passed through animal charcoal, all the uric acid is kept 
back, and the filtered solution no longer reduces the double 
tartrate of potash and copper. This method is not applica- 
ble to quantitative determinations, a part of the sugar being 
retained by the charcoal. 



Dust throirn up by VesdTlus. 

During the eruption of Vesuvius which took place last 
spring, Naples and the surrounding country were visited by 
a shower of fine black dust. In some places the fall was very 
heavy, and even in Ischia, at 25 miles distance from the 
mountain, where the dust examined was collected, the quan- 
tity was sufficient to cause great annoyance to the inhabitants. 
It consisted of aggregations of crystallized quartz, dotted 
over with the magnetic oxide of iron. This ferroso-ferric 
oxide was also crystalline, and possessed a high metallic lus- 
ter. The grains were very uniform in size, and would pass 
through a wire gage, the apertures of which measured the 
16,000th part of a square inch. By boiling the sand in hy- 
drochloric acid, the whole of the iron is removed, and nothing 
but crystals of pure white quaitz remained. Its composition 
is the same as that of the iron sand which is found in the 
soil in some parts of the country round Vesuvius, and which 
is the product of former eruptions; the latter, however, ob- 
tains a larger relative proportion of iron, and the grains show 
a water worn appearance under the microscope. Neither of 
the Vesuvian specimens contain titanium, which is found in 
the magnetic iron sand of New Zealand, which has most like' 
ly been ejected from the great volcano of Mount Egmont.— 
G. Gladstone. 

Glycerin in Gas Meters. — In Dresden, glycerin is gen 
erally used in place of water; after it has been so used for 
some years, it becomes foul and requires purification. The 
fluid is first" heated for 12 hours to from 50° to 60°, and next 
to from 150° to 130° in order to eliminate water, ammoniacal 
compounds, and other volatile impurities; the glycerin is 
next filtered over granulated animal charcoal. Some 300 to 
400 cwts of glycerin are annually purified in thig manne]! 
at Dresden. — Hasse. 



It appears to be general opinion on the Continent that the 
only possible field pitces are breech loaders. Besides bein^ 
more rapidly mwoeavred, they require fewer men,and greater 
accuracy in aim is obtained ; and they possess many other good 
qualities. It is still, however,a moot question of what nul- 
terial thejf shall be' cdtnposed, some being strcmglyte fSvor (A 
bronze, whil^ others as strenuously advocate eteel. 
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Tbe Opblr mines of Utah. 

A correspondent of the Evening Mail, writing from Salt 
Lake city, relates his adventures among the Utah mountains, 
and thus describes the process of mining, and how the silver 
is extracted from the ore : 

Ophir city, says the writer, is an admirable specimen of 
the mining camo of our country. Two years ago the canon 
was in primeval loneliness and desolation ; to day it is lined 
with log houses and lumber shanties, while billiard saloons, 
bowling alleys, a telegraph station, and a bank exchange are 
established institutions. 

On Sunday morning I turned out for a douche under the 
mountain stream, and then started to explore the Miner's 
Delight. At so great an altitude as 7,000 feet above the sea 
level, exertionbecomes very oppressive, the air being so rare- 
fied and the lungs feeling as if they didn't get half enough 
air or inspiration; the nose is liable to bleed, and if that 
should occur, the difficulty is to get it to stop. I escaped 
this latter casualty, and after a stiff climb, during which we 
paused frequently to admire the scenery and take breath, 
arrived at a yawning chasm, piercing deep into th« bowels 
of the earth, closed with a wooden gate. That opened, I left 
daylight and, putting one foot in a loop while I balanced 
myself with the other, was let down a shaft some 170 feet in 
depth to a chamber excavated out of the solid rock, whence 
galleries branched out in different directions. The interior 
of a silver mine is to the unskilled visitor not very interest- 
ing ; he is unable to discriminate between the varieties of ore 
and the general appearance presented to his eye is that of a 
dull yellow or grayish rock, crumbly in texture save where 
strata of quartz or granite intervene. Here and there the 
galleries opened into spacious chambers, propped and sup- 
ported by strong logs of timber where the vein has branched 
out. There has as yet been no native silver discovered in 
this locality, the previous metal being found as sulphide, 
chloride, and pyromorphite in juxtaposition and combination 
with every known metal, tin alone excepted. Lead, iron, 
copper, and antimony are found in large quantities, and 
traces of gold are occasic^ally met with. The former ones 
are neglected, and the latter has not been discovered in suffi 
cient quantities to justify exclusive attention to its produc- 
tion. The surface fonpiation is limestone, but on the deep 
levels the course of the vein is tracf able through the primary 
stratum. In mines aa yet undeveloped the attention of the 
miner is confined to the external deposits, which are unrelia 
ble in continuance ; whereas in those which are worked by 
capital, deep shaf tg are sunk with a view to striking the main 
lode and su securi|)g an unfailing supply. 

There are thre« methods by which the silver is extracted 
from the ore, two of them — milling with stampers and work- 
ing in an araster — being based upon the power which mercury 
possesaea of forming an amalgam with silver and gold ; the 
third being a melting process by which silver and lead are 
run off into ipgots of impure metal technically termed bul- 
lion. Those ores which contain 25 per cent of lead are melt- 
ed, while the other ores, in which copper, antimony, iron, and 
sulphur are present, are treated by dry or wet milling. In 
melting, ah ordinary melting furnace is charged with alter 
nate lasers of charcoal, ore, and flux, and a steam blast, on 
the same principle as that used on locomotive engines, is in- 
troduced to create a violent di'aft and so expedite cojnbus- 
tion. There are two tap holes at different distances from the 
base of the furnace, through the upper of which the slag 
flows out, while the base bullion is run off from the lower 
aperture into molds. 

Milling Hiay be divided into the dry process in a damp 
mill, and the wet process in an araster. In the former, the 
ore is first baked in a kiln and then reduced to a fine powder 
by the continued action of heavy rammers or stampers, which 
fall upon it and crush it to an almost impalpable dust. If 
the ore conti^ins sulphur, it is then mixed with common salt 
and submitted to the action of fire in a reverberatory furnace ; 
the sulphur is sublimated while the chlorine of the salt 
takes its plape. When suiiiciently roasted, the powdered ore 
is conveyed to revolving barrels with mashers in the inte- 
rior, mercury pcd a little water are introduced, and the appa- 
ratus is agitated for about six hours until all the silver has 
been taken up by the mercury to form an amalgam, which is 
then drawn off and strained through a common leather bag. 
The uncombined mercury drains off, leaving a compact amal- 
gam about the consistence of putty, which is retorted ; the 
mercury distils away and is condensed for future use, and 
the silver remains in a porous state. It is then remelted 
and cast into ingots of pure metal ready for the market. The 
araster is a Mexican machine, and is a cheap substitute for 
the more expensive outfit of the stamping mill. It is worked 
by water and consists of a large tub, some seventeen feet in 
diameter, floored with rock; a transverse bar, to the extremi- 
ties of which ponderous stones are attached, revolves above, 
and the tub is filled with a mixture of pounded ore and wa- 
ter. The stones revolve until the grit is all worn away, and 
then the fluid is transferred to the amalgamating barrels. 
The remainder of the process is identical with that described 
above. 

So much for mining, milling, and smelting. There are a 
number of mining districts around Salt Lake city; in fact, 
every canon is a district. 



noiv to Secure a Pleasant Expression. 

One of our city papers is responsible for tiie following : 
Mr. Charles Williams has lately attained celebrity as a sneak 
thief. Having stolen a lot of laces from a shop in Grand 
street, been arrested, eecaped from the officer, and been re- 
captured, it was ordered by Superintendent Kelso that his 
picture should be taken for the celebrated "rogues' gal- 
lery," To this Charles, modest as regards his pretensions, 



no doubt, demurred. When placed in the chair, and the in 
strument brought to bear on his face, he fell to making the 
most horrible grimaces, shut his eyes, opened his mouth, and 
resorted to other devices not improving to his naturally pre- 
possessing countenance. On a second attempt, the unwilling 
Bitter kicked over the camera and knocked out one of the 
lenses. Finally, by dint of handcuffs and a strap under his. 
chin to keep his mouth shut, a picture was got of the engag- 
ing youth, the sole defect of which is that the eyes are 
closed. Thus the " counterfeit presentment" of Charles, 
wrapped, to appearance, in infantile slumber, now graces the 
wall of the rogues' gallery. If all the people gifted with 
no greater share of beauty than this ornament to society were 
equally averse to its reproduction, the number of hideous 
countenances at the doors and in the room? of the photo 
graphers would be vastly diminished. 



Gold and Platinum In Russia. 

The Oorni Journal of St. Petersburg gives some interest- 
ing notes on the production of these precious metals in the 
Muscovite empire. In 1868 were produced (in 993 gold 
stream works, by 56,261 men, from 14,365,550 tuns of gold 
sand,) 56,068 lbs. of gold, the raw sand yielding 0'000195 per 
cent on average. The greater part was washed in Eastern 
Siberia, where the richest stream works exist. At the Gov- 
ernment gold diggings, or stream works, near Miask, in the 
district of Stataoust, the gold bearing stratum of sand is 
about 2^ feet to three feet thick, covered by 15 feet, of dead 
gravel. The uncovering of the beds and the delivery of the 
gold sand to the washing establishments is generally done 
by contract, and by the cubic fathom. The raw material is 
first screened in a stream of water, when the small parts flow 
through f inch sieves upon buddies with transverse wooden 
laths, behind which the gold particles principally collect. 
Every 6 or 12 hours, according to the produce of the sand, 
the laths are removed and the tables washed clean with 
scrapers, brushes, etc., of this concentrated material, while 
larger lumps of gold are collected upon the screen from 
between the larger pebbles. At the larger works the ex- 
traction of the metal from the concentrated sand is done 
by steam power, when the sand is washed through a fine 
sieve upon a buddle with American frame, where the stuff 
is still more concentrated, and finally finished upon hand- 
washing machines. When the raw sand contains much clay 
or loam, perforated rotating drums are used, instead of sim- 
ple screens. The washed gold generally contains 10 per 
cent of silver. Where only hand power is used, 40 men 
will wash in 10 to 12 hours 40 to 60 tuns of sand, while with 
the use of machinery 150 men and 50 horses will wash eight 
to ten times that quantity. The greatest and most produc- 
tive goldfields of Russia will alwajs be those of Siberia. 

Platinum is always washed together with gold, and the 
production of raw platinum rpsts finally upon a separation 
from gold, with the exception of a single locality. The mix- 
ture of gold and platinum which is brought to Tagilsk is 
classified in two sorts. Both are treated with mercury, when 
the gold is dissolved, while the platinum is left as a residue 
which is separated from the amalgam by washing. The 
latter is pressed through a leather bag, and the gold obtained 
by distilling off the mercury. The raw platinum is by no 
means clean, but some samples contained, after M. Le Play, 
other meials, such as platinum, 75 1, palladium 11, rhodium, 
35, iridium, 2 6, osmium-iridium, 0'6, osmium, 2'3, gold, 0'4, 
copper, I'O, iron, 8-1, residue, 45. The raw platinum is gen- 
erally sold to England and France at a price of £15 per pound 
platinum' The production of this metal was from 1828 to 
1845 — 5,347 lbs. on average, and is now 4,000 lb. per annum. 
The principal platinum stream works are in the Ural Moun- 
tains, near Nischnei Tagilflr, and belong to Prince Demidoff 
and the Russian Government. 

RIotlis among Clothes. 

" To prevent the ravages of these insidious pests, the first 
desideratum is a box with a close fitting lid. Nothing else 
will serve the purpose of keeping out the moths for any 
length of time; for where they cannot get in bodily, they 
will thrust in the ovipositor, and deposit their eggs. To de- 
stroy the larvae and moths, if they have entered, benzole will 
be found the most efficacious. This may be sprinkled over 
the apparel ; if as before mentioned, the lid is close fitting, 
the benzole will retain its influence for a length of time. If 
economy is an object, rags saturated with turpentine, alone 
or mixed with benzole, may be placed in a corner of the box. 
It need hardly be stated that a light should not be brought 
near the box when first opened, as the vapor of benzole is 
highly inflammable, but soon passes off."- 

The above item, from an exchange, is all well enough, ex 
cept the advice touse benzole, which is more dangerous than 
gunpowder. The latter requires that fire shall not be carried 
into contact with it, but the vapor of benzole travels of itself 
to the lamp and explodes. Almost any highly odorous sub- 
stance will ba found useful in place of benzole. For example, 
cedar wood or camphor may be used, and they have the ad- 
vantage of being safe. 

■ » ■ 

A Jiew Iille Preserver. 

A correspondent, Mr. S. H. Starr, writes as follows : " I sug- 
gest the following as an improvement : A rubber garment 
like a pair of trousers, boots and all in one, lined with woolen 
stuff, reaching from the soles of the feet to the armpits, into 
which the person could thrust himself or herself, and then 
secure the garment in place by straps passing over the 
shoulders. Inside or outside of the garment, under the arms, 
reaching down not much below the chest and forming a part 
of the garment, should be the buoying device, say an air 
chamber surrounding the garment, or better, a chamber filled 
with cork chips, for when so filled an accidental leak will 



not destroy its buoyant qualities. Such a garment would 
securely buoy the body, and at the same time protect it from 
wet and cold." 



Patent OfBce Decisions, 

Interference. — Allen and Moody «s. A. C. Oilman's 
Loom Temple Patent of September 4, 1872. 

Leggett, Commissioner: 

Perhaps nothing less than fraud should be considered a 
sufficient cause for relaxing the rule that a party shall be 
bound by the date of invention set forth in his preliminary 
statement. 

The question of reasonable diligence only arises between 
applicants where one is first to conceive the idea of the in- 
vention and the other is first to perfect it and reduce it 
to practice. 

Acknowledgment by an inventor of the right to a paten t 
to be in another, and assent to its grant to him — ^having 
been so decided by the Supreme Court of the District of 
Columbia — is not, after its grant, a bar to a subsequent grant 
of a patent for the same thing to the inventor. Decision of 
the Board of Examiners in Chief reversed, and priority 
awarded to Allen and Moody. 



Tbe Ransome Artificial Stone. 

Interference — Ransome, Bessemer & Ransome «s. thbI 
Patents of Richard Norbis, Jr., Nos. 89,884 and 
92.345. 

Leggett, Commissioner : 

Both these alleged processes are designed to be employed 
in forming the Ransome concrete stone. This stone is a com- 
pound of silex and silicate of calcium ; but, the latter being 
insoluble, it is found impracticable to cause their direct mix- 
ture and union to form a solid. This is accomplished by first 
forming a plastic mixture of silex and soluble silicate of 
soda, and then permeating it with chloride of calcium. The 
effect is to form silicate of calcium and harden the mixture, 
and at the aame time leave a residuum of chloride of soda, 
which must be washed away. This effect was first accom- 
plished, imperfectly, it is said, by merely bathing the plastic 
mixture first formed in chloride of calcium, or by forcing the 
latter into the interstices of the former by pressure within 
an exhausted receiver, (See English patent of Frederick 
Ransome, No. 877 of 1861.) This latter process of placing the 
plastic mixture in an exhausted air tight vessel, and then ad- 
mitting chloride of calcium and applying hydraulic or other 
pressure to it, is the one first described in the Norris patent 
of July 6. The one next described, which is alleged to be 
much superior, is that now in controversy, and consists in 
placing the plastic mixture described in a vessel having a 
perforated bottom inclosed by an air tight chamber, which is 
connected by a pipe with an air pump. Chloride of calcium 
is placed in the vessel over the mixture, and the air ex- 
hausted from beneath. Pressuie from above other than that 
of the atmosphere may or may not be applied, at option, to 
drive the solution through the mass. Afterward water may 
be applied in the same manner to wash away the residuary 
chloride of soda. This is termed the " filtering " process. It 
is evident to me that by the process first named, or the " ex 
haust " process, the chloride of calcium or water could only 
be forced into and not through the mass, as by the filtering 
process, which affords an opportunity for its escape. It is 
also evident, and is in proof, that the result of employing 
the filtering process would be a more perfect hardening of 
the stone in all its parts than could be accomplished by the 
exhaust process. I regard these processes, therefore, as ma- 
terially different from each other. 

I agree with the Board that the rebuiting evidence put in 
by the applicants was properly admitted and considered by 
the Primary Examiner, and their decision, awarding priority 
to Ransome, Bessemer & Ransome, is affirmed. 



Patent Decisions or tbe Courts.— ITnlted States 
Circuit Court, Northern District of Neiv ITork. 

BUBRK m. VALENTINE. 

In Equity. — Before Woodruff, Circuit Judge. 

This was a suit in equity, brought by Jacob E. Buerk 
against Dennis Valentine for the alleged infringement of 
two several letters patent for watchman's time detectors, 
granted to complainant June 5, 1865, and March 8, 1870, the 
latter being a reissue of the patent originally granted to 
one John Buerk. 

The mere fact that defendant's machine has specific points 
of difference as compared with complainant's will not protect 
him from liability, if complainant's patents are valid and the 
devices protected thereby are incorporated in defendant's 
machine. 

John Buerk held to be the first inventor of a time detector 
containing a combination of spring points to be operated 
upon by a series of keys (susceptible of numerous combina- 
tions) with a watch movement, all in one case, carried by the 
watchman, and by successive punctures indicating the par. 
ticular key, and thereby the station at which each was 
made. 

Such a device is not anticipated by a detector operated by 
pressure upon a pin or button exterior to the instrument, and 
in which the record might be made irrespective of the station 
at which the instrument may be at the particular time. 

Making a prior device whiph will serve a like useful pur- 
pose is not necessarily anticipating an invention. 

Where the mechanical means employed are different and 
the mechanical result is different, one does not anticipate the 
other. 

Where the defendant placed the spring points in his time 
detector in the lid of the box or case, perforating therewith 
downward, instead of placing them under the plato or frame 
supporting the watch movement and perforating upward, 
although he was thereby enabled to dispense with the annu- 
lar fixed index, for which he substituted the mark of an 
arrow : Held, that the mechanical construction was the same 
in all that constituted the principle or mode of operating 
the instrument. 

Where a patent was granted for fourteen years from Jan- 
uary 1, 1861, instead of fourteen years from October 29, 1856, 
the date of the French patent upon the same invention : 
Held that the error was a proper one to be corrected by re- 
issue. 

A complainant's rights under such a reissue are not other 
than those of any inventor whose first patent is void for mis - 
take or error which is corrected by a reissue. 

He cannot recover for alleged infringements prior to re- 
issue, but may for subsequent infringements. 

The notoriety or use of the patented invention, after the 
first application and prior to the reissue, will not render 
such reissue void, although the original patent issued on 
such application was wholly invalid. 

Patent sustained. Decree for plaintiff. 
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FNE1TMATIC MACHINEBY FOB BBIDGES. 



The engravings accompanying this article, for which we 
are Indebted to the Railroad ©oaette, represent the appliances 
used by J. W. Murphy, engineer, in sinking, by the Plenum 
pneumatic process, the iron cylinders which form the piers 
of the bridge now being built, over the Schuylkill river, by 



the city of Philadelphia. The pier cylinders are made in 
sections ten feet in length, one and a quarter inches thick, 
and vary in diameter from four to eight feet ; and they are 
attached together by means of inner flanges and bolts, the 
joints being made perfectly air-tight. 

In order to form a support for these heavy weights while 
they are being bolted together and placed in position with 



regard to line and distance, two canal boats, strengthened by 
bracing, are used as shown in longitudinal and cross section, 
in Figs. 1 and 2. ■ These boats lie parallel to each other, dis- 
tant about fifteen feet, and are firmly moored. Stretching 
across the opening between the boats are heavy clamps, made 
of strong beams, which are so arranged as to be drawn to 
gether or forced apart by iron rods. Between these clamps 
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the sections of the column are placed by means of the large 
four-footed derrick. Each section is held, by friction caused 
by tightening the clamps by the rods, until the section which 
is to be next above it is placed in position and bolted. The 
clamps are loosened and the column allowed to slide down 
until the second section occupies the place of the first, andis 
tightly clutched. This continues until the bottom edge of 
the column is within a foot or two of the mud. The boats 
are then placed in their final position, the clamps loosened, 
and the entire column allowed to settle into the bottom of 
the stream as far as the weight of the metal will carry it. 

The air lock which caps the cylinder consists of two 
heavy cast iron circular plates of the same diameter as the 
column. One of these plates makes a floor to the lock cham- 
ber, and the other, the roof, while the sides are formed by 
the interior surface of the cylinder itself. The diaphragms 
are held in place by the same bolts that unite the two upper 
sections of the column, and are pierced with central trap 
doors which fit tightly and open downwards. Openings are 
also made for the air supply pipe shown on the left of 
the lock in Fig. 1, the water exhaust pipe shown on the 
right of the lock in the same figure, and the e(}ualizing pipes 
occupying a central position between the two in the engrav- 
ing. When the column is allowed to slide through the clamps, 
the water of course rises within it to the normal level of the 
river. Before workmen can enter, this must be expelled and 
kept out. 

Air is compressed by means of a Burleigh compressor, 
and is forced into the storing reservoir shown immediately 
to the left of the cylinder in Fig. 1. Thence it passes through 
the air supply pipe, and enters the column immediately un- 
der the floor of the air lock, the door of which is tightly 
closed. The pressure thus brought to bear on the water forces 
it out from under the lower edge of the cylinder ; or, in case 
the bottom of the column is sunk in a stratum of mud im 
pervious to water, the contents are expelled through the water 
exhaust pipe, out over the top of the cylinder. The men 
now enter the air lock, close the upper door, open the equal- 
izing pipes, and allow tlie compressed air to enter the cham- 
ber until the density of the atmosphere therein is the same 
as that in the cylinder below. They are then enabled to open 
the door in the floor, and to descend to the bottom of the cyl- 
inder by means of a rope ladder. Excavation then goes on, 
the material being hoisted in bags which are heaped against 
the sides of the air lock until the time of duty of the work- 
men has expired. The men then enter the chamber, shut the 
lower door, and allow the compressed air contained to es- 
cape, so that the upper trap may be opened and the material 
removed. Another gang of workers then enter, and the ope- 
ration is repeated. 

As soon as the digging reaches the lower edge of the col- 
umn, a sink is formed by cutting off the air pressure and 
allowing that already in the main cylinder to escape by the 
equalizing pipes. The water then rushes in, loosening the 
soil at the bottom, and the column, being no longer buoyed 
up, sinks of its own weight still deeper into the mud. The 
water is then forced out again, and work goes on as before. 

To overcome the tendency of the cylinder to rise, caused 
by the strong upward force of the compressed air against the 
diaphragms, the clamps before mentioned are fastened di- 
rectly to it and, at the same time, support a mass of stone of 
sufficient weight to counterbalance the lifting pressure. 
When the column has reached the bed rock of the river, the 
latter is chiseled to a level bearing, and the cylinder bolted 
thereto by heavy iron brackets which go completely around 
its inner circumference. The interior is then filled with rub- 
ble masonry laid in hydraulic cement. The first ten feet of 
this work is done under pressure, after which the work is 
continued with the diaphragm doors open the same as if it 
were an open wall. 

The columns are finally brought to a level by extra sections 
cast after the total lengths to the rock is ascertained, and 
are braced together outside by I beams and tie rods. Tim- 
ber crib work, filled with stone, protects them from passing 
vessels and the flow of ice. 



the mash tun ; but, as the process was expensive and trouble- 
some, it was suggested that the gas be produced by burning 
roll sulphur and passing the smoke into water. 

In the last number of the Practische Maschinen Construe- 
teur, L. Krupski mentions an apparatus which is used for 
this purpose, of which the following is a description : 

A is a brick or cast iron furnace, consisting of three com- 
partments : a, the ash pit, and b, the fireplace, covered with 
a cast iron plate ; e has a hearth on which the vessel contain- 
ing the sulphur is placed, all being provided with suitable 
doors. There is a bent cast iron pipe, d, passing through the 
wall of the furnace and the hearth plate. In compartment e 
there is a flat cast iron pot, with a socket in its center. Pipe, 



THE V8E OF SVLFHTJBOTTS ACID IS DISTILLEBIES, 



The discovery that mashes, especially mashes of Indian 
com, rye, and wheat, yield more alcohol when treated with 
sulphurous acid than when merely treated in the ordinary 
way, is due to the brothers Fleischmann, of Olmiltz, Austria, 
and was made in 1860. The starch granules in the grain are, 
as is well known, inclosed in integuments which are only par- 
tially broken by grinding, so that only part of the amylum is 
thus exposed. In order to overcome this difficulty, it has 
been suggested to steep the flour in water. However, it was 
found that steeped flour soon becomes Bour, especially in 
warm weather, so tha*, in the process of mashing, less sugar 
was formed than heretofore. Here the press rving quality of 
sulphurous acid suggested itself. It was found that it acts 
by dissolving the husky coverings of the granules, and 
that it alters the fermentation of the com in such a manner 
that the mashes never flow over in fermentation. Moreover, 
the formation of lactic and acetic acid, which always causes 
a loss of alcohol, is entirely prevented by the use of sulphu- 
rous acid gas. And, what is also an important item, the gyle 
tun need not be so constantly scoured and washed. Sul- 
phurous acid gas is readily absorbed by water, which accord- 
ingly increases in specific gravity, so that its strength may 
be determined by the saccharometer. Formerly sulphurous 
acid was produced by heating a mixture of charcoal and oil 
of vitriol. The latter loses thereby part of its oxygen, which 
combines with the carbon, while sulphurous acid escapes in 
a gaseous form. When used in distilleries, it was prepared 
in a vessel lined with lead and conducted into the contents o( 
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USE OF SULPHUROUS ACID IN DISTILLERIES. 

d, and socket, e, serve to carry air into the burning sulphur. 
Moreover, the door is provided with a two inch air hole,/, 
with a slide to regulate the access of air. This compartment 
is arched over with brick. The smoke ascends through h. 
Fromc, the sulphurous vapors pass into compartment g, 
which is divided into four divisions by cast iron plates, so 
that the sublimed sulphur may deposit itself instead of be- 
ing carried over into tower, i From g, the gas passes into 
tower, i, consisting of five compartments, formed by perfora- 
ted projections, which may either consist of wood, cast iron, 
or sheet lead. These projections are placed alternately on 
either side, but there is room left for the sulphurous vapors, 
which escape through pipe, k. In each compartment of the 
tower, i, there are windows four inches square, opposite each 
other. .They serve for the purpose that the ascending of the 
gas may be observed. In the top compartment there is a di- 
vision, I, which is provided with holes of the size of goose 
quills, in each of which a pointed stopper is inserted. The 
space formed by the division, I, serves for the reception of 
the water, which passes through pipe m. The stoppers serve 
to regulate the influx into the tower ; but this arrangement 
may also be replaced by a rose. 

The operation is commenced by placing the necessary 
quantity of sulphur in pot e ; the fire is now lighted, and 
the sulphur is liquefied and inflamed. From the bottom of 
the column or tower, i, pipe n, leads into reservoir, o, which 
is provided with a gage, and thence the water impregnated 
with the sulphurous vapors flows into the gyle tun, q. The 
tower or column is eight feet high and two and a half feet 
wide, the distances between the projections are one and a 
quarter feet, with the exception of the division, I, the dis- 
tance of which from the cover is only three quarters of a 
foot. The tower consists of pine wood staves, and is wider 
at the bottom. The hight to which the vapors have ascended 
in the tower, after the sulphur is lighted, may be recognized 
by looking through a window and holding a light before 
the opposite one ; in this case, a nebulous light will be no- 
ticed. The flow of water may be regulated by loosening the 
stoppers more or less, and its quantity may be ascertained by 
tke glass gage of the reservoir, o. For one and a half pounds 
of sulphur 200 quarts should be let In, and the flow should 
take ten minutes' time. If the Eulphur is consumed, a new 
portion is placed in the pot, but in the meantime the stop- 
cock of the pipe, m, is closed. For 5,340 pounds of wheat 
flour, about five pounds of roll sulphur are required. Indian 
corn requires one third more, but one pound is sufficient for 
540 pounds of potatoes. Rye or wheat malt are steeped 
while the sulphurous water is cold, covered, and left for 
twelve hours ; then steam is introduced and the mashing ma- 
chine is set in motion. Indian com requires twenty-four 
hours' steeping, but potatoes may be mashed at once. It is 
proper to retain from potato mashes a portion of the sulphu- 
rous water for the cooling vat. Indian corn will yield 20 per 
cent, rye and wheat 15 per cent, and potatoes 10 per cent, 
more alcohol if treated by the process above described. 

New Coloring Mattes debited from Aniline.— Safra- 
nine is the substance referred to ; it is prepared by heating 
a mixture of 2 parts of nitrite of aniline with one part of ar- 
senic acid for five minutes at a temperature of from 80° to 
120°, then throwing the mixture into boiling water, and neu- 
tralizing with lime. The liquor turns a fine red color, and 
after standing for some time, it is filtered through linen, pre- 
cipitated by salt, filtered, drained and pressed, when it is ready 
for market. The nitrite is formed by passing nitrous acid 
gas through an aniline solution. 



Thus far we have traced the manufacture of postage 
stamps and bonds, notes, and fractional currency together, 
but from this point the processes differ. We shall first follow 
the greenbacks to their final dispatching to Washington, 
and then return to the completing operations on the postage 
stamps. After the last mentioned counting, the bills, that la 
the large ones, of a dollar and over, are sent to the number^ 
ing room. Here are ingenious machines which stamp upon 
them the red numbers denoting series, etc. The apparatus 
consists essentially in a number of disks on the surfaces of 
each of which are raised the ten digits. These disks are placed 
vertically side by side and so moved by the foot of the oper- 
ative that a revolution of the right hand disk rotates the one 
to the left of it a distance equal to that between two num- 
bers on its periphery. This actuates in a similar manner the 
next disk, and so on to the last. Thus the right disk oountg 
units, the next tens, and thus up to whatever number is re- 
quired. An ingenious device inks the figures, and a pressure 
of the treadle brings the combined disks down upon the 
note. Then, as the latter are raised, the right hand one turns 
one figure ahead, and so the bills are numbered in regoiar 
order, the entire work of the operative being to feed them in 
and move the lever. This complete, the currency is made 
into packages and forwarded to the Treasury Department 
where it receives the well known red stamp ; and if it belongs 
to a National Bank, it travels on to its place of issue, there 
receiving the signatures, etc. Of course, in cases where the 
company merely print the back of the note, this numbering 
process is omitted, it being done by the parties printing the 
face. 

HOW POSTAGE STAMPS ABE GUMMED. 

To return to postage stamps. As soon as they emerge 
from the hydraulic press, they are gummed. The paste is 
made from clear starch or rather its dextrin, which is acted 
upon chemically and then boiled, forming a clear, smooth, 
slightly sweet mixture. Each sheet of stamps is taken s.ep- 
arately, placed back up on a flat board, and its edges covered 
with a light metal frame. Then the paste is smeared on 
with a large ^itewash brush, and the sheet is laid between 
two wire racks and placed on a pile with others to dry. Great 
care Is taken in the manufacture of this paste. We are in- 
formed that it is a common affair for the company to receive 
complaints from persons, asserting it to be poisonous and that 
they had been rendered ill by it. These became so frequent 
that an analysis was made by an eminent chemist of this city, 
which conclusively proved the paste to be perfectly harm-, 
less. Several other absurd ideas on the same subject have 
been broached. A would-be inventor recently gravely pro. 
posed, to manufacture the paste into a kind of confectionery, 
giving it some flavor, so that postage stamps would be sought 
after as a kind of bon-bons and their sale thereby largely in^ 
creased. 

After the gumming, another pressing in the hydraulic 
press follows. Then more counting — in fact, to save space, 
we may note here that stamps are counted no less than thlr-> 
teen times during their processes of manufacture. The 
sheets are then cut in half, each portion containing 100 
stamps, this being done by girls with ordinary hand shears, 

HOW POSTAGE STAMPS ABB PBBPORATBD. 

Next follows the perforation. To understand this process, 
the reader must imagine two cylinders placed horizontally 
above each other. Each is divided vertically into several 
parts and each section is surrounded by a narrow raised band. 
There are as many of these bands as there are dividing 
spaces in a perpendicular line between the stamps. Each 
ring on the upper cylinder is covered on its surface with pro- 
jections which are very small, very close together, and cylin- 
drical in shape. On the bands of the lower cylinder are in- 
dentations, into which these projections accurately fit. In 
short, the projections and their corresponding sockets make 
a series of little punches and dies which cut out round bits 
of the material placed between them. The object in makiog 
the cylinder of movable pieces is to allow the distances, be- 
tween the lines of perforations, to be altered at pleasure. In 
front of the cylinders is an endless belt on which the sheet 
of stamps is placed and is thus carried directly between them. 
As the paper passes through, the perforations are punched, 
and a simple appliance detaches it from the cylinders. The 
perforations are first made in a perpendicular line, and then 
afterwards in a horizontal line by passing the stamps through 
a similar apparatus differently adjusted. Another pressing 
follows — this time to get rid of the raised edges on the baek 
of the stamps made by the dies, and this ends the manufac- 
ture. A separate apartment is devoted to the packing and 
sending off the stamps to the different post offices, as they 
are not, as is the case with currency, sent to Washington. 
The requisition comes from the Treasury Department to the 
Bank Note Company, who, if the number of stamps called 
for exceer's 20,000, pack the sheets in large bundles, or, if 
below that number, enclose them in half bundles and envel- 
opes and send them registered through the mails. After 
Congress meets and an appropriation is allowed, suitable ar- 
rangements will be made for the distribution of the new 
postal cards. These are made from dies cut in hardened 
steel for surface printing, a novel and heretofore considered 
impossible mode of engraving. The lines instead of being 
sunk are raised like those of an ordinary wood cut, so that 
the plate may be used in the same manner as type in any 
printing press. The completed card shown to us is 3 inches 
by 5i inches in size, made from a fine quality of card board 
and is of a light buff color. A border of scroll work runs 
around the edge, while in the upper right hand comer is a 
very handsome stamp, consisting of a head of Liberty ea< 
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circled with stars and surrounded with eUiptical scroll work. 
The denomination is one cent, and the color of the work, a 
rich velvet brown. The inscription is simply " United States 
Postal Card — write address only on this side, the message 
on the other." Below are ruled lines, while the reverse is 
hlank. 

To convey some idea of the immense number of postage 
Stamps used : Jn the space of three months, the National 
Bank Note Company have made over 143 millions of all de, 
nominations, valued at over four million dollars. During 
the present year, 530 millions have been completed, those 
made in January numbering 76 millions. 38^ millions have 
been completed in a week, and 13 millions in a single day. 
Three times as many three, cent stamps are used as of all 
other dbnominations combined ; after them oome the one 
cent, and then the two and six cent. The last weekly return 
of the company showed a manufacture of over 14 millions 
of finished stamps. 
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The Editors are not responsible for the opinions expressed by their Corre- 
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Tbe Anstrlan Patent IjaTrs.— Sbabby Treatment 
and Poor Encourasemeut for American Inventors, 

To the Editor of the Scientific American : 

Herewith I send you a copy of the proposed law for the 
protection of new inventions that may be brought to the ex- 
position, and for which patents have not been taken. You 
will see from the preamble that it has been caused by the ar- 
ticle published in the Scientific Ambbican of December 
S3, 1871, setting forth the difficulties of inventors coming 
here with their goods, and the want of proper protection. 
You win at once see that the proposed Exposition-Protection 
gives no protection beyond the old Jaw, and is simply a de- 
ception. It was described to the world through the Austrian 
press as an adequate protection, when in reality it is a decoy 
to induce inventors to come here with .their inventions before 
taking out their patents, where their only protection is th e 
old patent law, which is a perfect fraud upon foreign inven- 
tors. 

In order that yon may thoroughly underst«id the work- 
ing and rulings of the law, I will give you my experience 
in a suit, which has now been going on between two and 
three years and can be continued for ten years if the Patent 
Office sees fit. 

1. All patents muat be worked within one year of the date 
of the issue of the patent. 

' 2. Working before making application for a patent, even 
if invented in the country, is ruled to be non-compliance 
with the law. 

3. Working a patent between the date of application and 
date of issue is not complying with the law. 

4. Bringing'the parts necessary to make a machine or ar- 
ticle into the country and putting it together and finishing 
it in the country is declared to be aot manufacturing in the 
country, according to the law. All of the parts are required 
by the Patent Office to be made in Austria. It is expected 
that a ruling will soon be made that all the materials, from 
which the machine or articles patented are made, must be 
products of the country. 

5. The Patent Office has issued special instructions to its 
subordinates requiring them to exact the working of all for- 
eigners' patents with the most rigid exactitude. 

6. They require sworn proofs that a patent has been 
worked exactly in conformity with the drawings and sp£ cifi- 
cations thereof. (Patent drawings are very seldom intended 
for working drawings). 

7. If there be a native infringer in the case, there is no 
end to the number of times you may be required to prove 
the working of your patent, as the law is so flexible that 
there is no limit to the number of times it can be demanded ; 
and it is extremely difficult to prove the working to the sat- 
isfaction of the Patent Office, even when the article has been 
invented in the country, and is continually being manufac- 
tured in the country even for a period oE three years or 
more. 

8. Under the Austrian law, if two experts decide that an 
infringer's article is like your patent, you can seal up the 
nlachinery and stop the work. In this case, the machinery 
was sealed up ; but, on application of the infringer to the 
Government, the authorities came forward, broke the seals 
(without any law to sustain them), and thus destroyed the 
only means of coming to a decision under the Austrian law. 
Unless a patentee seals up the infringer's goods or machin- 
ery, there is no provision in the Austrian patent law by 
which a suit can be brought to an end. My suit, which has 
now been going on over two years, has been decided twice 
in my favor, but immediately (on petition of the infringer to 
the Patent Office) the case is opened again on the pretence 
of other testimony, when not a particle of testimony against 
the invention has been produced. The whole effort of the 
infringer and the Patent Office is to try to make out that I 
have not properly worked my patent. My attorney tells me 
that they can keep on opening the case and demanding that 
I shall make new proofs of working as long as they can get 
the Patent Office to grant their rec[uest ; and he says that the 
Patent Office always favors the infringer, especially if the 
patentee be a foreigner. The only mode of getting a deoi 
sion is by the seali, which i<* similar to an injunction with 
us. What can be expected when a Government violates its 
own law? 

9. If an inventor allows two years to pass, after working 
bis patent in the first year without working it again, his pat- 
ent becomes void. 

10. The experts employed in all cases of enquiry, as to an 



infringer's article being an infringement of a patent, are from 
the Polytechnic School. My case has been reported on by 
them three times (and always in my favor), and once previ- 
ously by two experts who sealed up the machinery ; and now 
the Patent Office has ordered it to be returned again to the 
Polytechnic School with questions to induce them to change 
their decision ; and I am not allowed to know what those 
questions are until the day of decision. In addition to this, 
the papers were sent to the Artillery Committee of the Gov- 
ernment to see if they could not furnish proof to destroy the 
patent; they were kept by them for nearly three months 
without any notice to me or my attorney. 

I have never heard of an American who has succeeded in 
getting a decision in his favor in this country. Nearly all 
patents are destroyed by the working clause and the taxa- 
tion ; for an inventor to take a patent here and undertake to 
comply with the laws, as now administered, without coming 
to the country is a simple impossibility. 

Austrian manufacturers never hesitate about infringing 
patents ; and if you go to them and tell them they are in- 
fringing, they simply ridicule you and tell you Austrian 
patents are never good for anything. I have had this expe- 
rience. 

I think it is time for inventors to take the position that, 
if there are to be international expositions, there must be a 
trifle of protection to the men and their inventions which 
give interest to these expositions. One of the greatest ob- 
jections to bringing inventions to this exposition is that none 
of the countries lying around Austria have patent laws that 
an inventor can comply with. 

I have given you these details that you may know the ac- 
tual working and efi'ect of these Austrian patent laws. 

Grand Hotel, Vienna, August 28, 1872. »»» 



tive. But in theology, let any one demonstrate any point or 
doctrine now held by the same rule as is demanded in sci- 
ence, and see where he will land. Schisms in theology are 
numerous, in science, few ; hence let science be made the 
standard of truth, and let it sit in judgment. 
Jackson, Mich. G. Nbwcomb, M, D. 



TbeolOKy and Science. 

To the Editor of the Scientifie American : 

I have been a constant reader of your valuable paper for 
more than 15 years, and was highly gratified to see the bold- 
ness in your editorial on " Science and Theology " in your is- 
sue of September 7, 1872. And all untrammeled thinking 
readers here (to whom I showed the article) thought it well 
written, and a fair statement of the facts. 

That theologians have, in times past as now, been stum- 
bling blocks in the way of science is simply a historic fact. 
That men professing Christianity made discoveries in opposi- 
tion to what the theologians of their day held as truth is 
also well known. And that men who advanced any other 
theory, either in theology or science than that the ruling 
Christians held as truth, were persecuted, tortured, or put to 
death is a matter of history. That Virgilles was put to death 
by the Church — because he held that the earth was inhabit- 
ed by people on both sides — ;i3 also a matter of history. 

Copernicus was sentenced by the Church for heresy ; and 
but for his death in a few weeks, he too, no doubt, would 
have sufl'ered the same fate as did Galileo for the like discov- 
eries which he subsequently set forth. Even the inspired 
Martin Luther said to his people : " This day we are adver- 
tised that a new astrologer has arisen, who presumeth to 
prove that the earth goeth about (like one riding in a car- 
riage), and not the firmament," (which they believed to re- 
volve while the earth was stationary). " Yea, trees and all ; 
thus we give ourselves up to our foolish fancies and conceits. 
This fool Copernicus will yet turn the whole art of astron- 
omy upside down." (This last sentence was prophetic, no 
doubt)." But the Bible teaches us another lesson, for Joshua 
prayed that the sun should stand still, and not the earth." 

In the fifteenth century, the learned divines at Salamanca, 
in Spain, also condemned the project of Christopher Colum 
bus as being heretical, and they claimed that the earth was 
fixed and could not be moved, "that no one could pass be- 
yond the uttermost parts of the sea " or " border of the wa- 
ters," where, the Bible said, "the Lord laid the beams of 
heaven and then stretched them out like a curtain, and formed 
them into a tent wherein to dwell." Poor Columbus could 
get neither encouragement nor means from the church, as 
theology opposed the idea of a round and revolving earth. 
It is sheer nonsense for any intelligent mind in this intelli- 
gent age to maintain either past or present orthodox theolo- 
gy as having any footing either in history or science. 

The greatest age of human antiquity (if theology is true) 
as maintained to day is less than six thousand years, beginning 
in the days of Adam and Eve. Yet the Chinese records in 
astronomy go back twenty thousand years. The eclipses 
and conjunctions of planets in the days of Fedo — 10,000 
years ago — have been recalculated by Baily and other as- 
tronomers, and they have mathematically demonstrated the 
truthfulness of the Chinese astronomical records — showing 
a difference of time of but 51 seconds. 

There are none but cowards who, for policy's sake, to-day 
allow their better thoughts to be crippled and trampled upon 
by the popular dogmas, which yet hold our struggling nation 
in chains of mental slavery. For freely expressing their 
opinions, men should have the honor and respect of every 
progressive mind, whether they cater to the old eatablished 
and rusty dogmas or not. It is by the free expression of our 
thoughts that truth is developed. Open your ears first and 
listen, then open mouth and speak. This, to day, ia a free 
country. The said editorial I much admire, as will thousands 
of othf rs. I have been a scientist and theological student 
for soma twenty years. I seek truth, not to cloak any spe- 
pecial among idea under, and the thousand various opinions 
as to what theologic truth is. 

As to the scientific facts of the day, we have no divisions 
ot sects, which only exist as to some abstract points which 
are minor, and on which the evidence is not fully demonstra- 



rider versus Juice. 

To the Editor of the Scientific American :■ 

Cider machines, cider mills, cider presses, or whatever else 
may be the correct term for the apparatus employed in man- 
ufacturing cider, are certainly in great request this year. It 
is a pity that there is not a single really good and reasonably 
priced machine in the market, one that performs its work 
rapidly and thoroughly, producing cider equal in quality to 
that produced by the old time " New England cider mill." 

There is no use in arguing about the respective merits of 
the different kinds of patent cider mills. Many of them are 
convenient ; they save time, labor and annoyance, but not one 
of those that I have seen produces cider which can favorably 
compare, in purity, color, or flavor, with that manufactured in 
the good old tedious way by pressing through straw. I hear 
it said day after day that an ample fortune certainly awaits 
the lucky inventor of a cider machine which, in one opera- 
tion, will crush or grind the apples and force the j uice out 
of the crushed mass, in a thoroughly clean and effective 
manner. I take issue with the advocates of this idea. I 
maintain that there is a difference between cider and juice, 
and that for the purpose of manufacturing good, sweet cider, 
the juice of the apples must mingle with and be in contact 
with the crushed apples (pomace) for a certain space of time, 
neither too long nor too short, before it is separated there- 
from. Consequently a machine which, in one rapid effective 
operation, would crush the apples and expel the juice there- 
from could hot produce properly colored, good, sweet cider. 

Am I right or wrong 1 I should mujh like to have the 
contested point settled in a scientific and conclusive manner, 
through your columns, either by yourselves or by some one 
of your numerous erudite contributors. 

Jacksonville, Pa. E. H. 



millc' Sickness, Its Causes and Cure. 

To the Editor of the Scientific American : 

There has scarcely been anything in diseases which has s« 
completely baffled the investigation and skill of the physician 
as milk sickness ; and I have for five years contemplated 
calling attention to this subject. I lost a brother in June last 
by this dreadful poison known as milk sickness, and I feel 
prompted to give a few facts relative to its cause and cure . 

Milk sickness is caused by a vegetable poison, and this has 
been substantially authenticated by a great number of in- 
stances coming under my own personal knowledge. 

I am having the plant analyzed and I send you a small 
bundle of it. The specimen I send you was taken from the 
wood sin Miami county, Ohio, where milk sickness is very 
prevalent. In a neighboring county, three, four, or five per- 
sons have died in one family in a season. This poison is a 
species of the rhiis toxicodendron, or probably it may belong 
to trifoUa latifoUum or trifdlia recumbens; it is found in many 
of the Northern States among cartain growths of timber, and 
it exists in a wild state in considerable abundance. It is al- 
ways founi where milk sickness exists. I can send you fur- 
ther information, and dessribe two modes of curing the dis- 
ease. Orrin S. Motk. 

Richmond, lad. 

[Our correapondsnt is taking unnecessary trouble in having 
the plant analyzed. It is the rhus toxicodendron, or poison 
oak, and its properties are well known. The juice produces 
inflammation and eruption if applied to the human skin ; and 
the plant itself gives off the poison by volatilization, produc- 
ing, on persons inclined to erysipelas, an affection exceedingly 
troublesome, especially when it attacks the face. The vesi- 
cation will even, in some cases, reach the dasquamatory stage, 
and the face will swell till the features are scarcely recog- 
nizable. Saline purgatives and leid water api-lied locally 
are among the best remedies. A saturated tincture of lobelia 
applied to the affected part on a linen cloth has, we believe, 
done some good, and one well known physician recommends 
it as a specific. The vesicles have been successfully treated 
by a subsutaneous application of Monsel's solution {liquor ferri 
subsulphatis.) — Eds.] 

- — — — — — — ^ • 

Heating and Coollns; our Dwelllnss. 
To the Editor of the Scientifie American; 

Beading an article in your issue of September 14, 1872, 1 
am' prompted to offer the following aa a more practical and 
efficient plan, to obtain a mean temperature and a healthy 
circulation of air in our buildings, than the one offered by 
M. D. 

At the time of erection (or afterward), tunnel or excavate 
from the basement, 4 feet below surface, any distance practi- 
ble from the dwelling; brick this tunnel or lay an iron tube 
of proper size, and connect it to an air chimney (the higher 
this chimney, the purer the air, and the greater the distance 
from the building, the greater the modification of the heat) ; 
connect a small tube, leading to each room, to this air passage 
at the basement, and direct as may be desired for heating 
purposes. This simple plan will not require any rotary 
blower or the extra expense of an engine, if the flues and 
passage ways are arranged properly in the building, and with 
a greater elevation than the top of the air chimney. The 
air passing under ground in this manner wi'.l be pure and cool 
in summer, and the cold will be modified in winter ; and the 
method will save a great per cent of fuel during the months 
of the latter. Egbud. 
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A Jnodel niannfactarlns Vlllase. 

B. G. Northrop gives the following interesting particulars 
ooncemiog the Fairbanks Scale Works, in a recent letter 
from St. Johnsbury, Vt. to the Christian Vnion: 

Here is a great manufactory of scales, by far the largest 
establishment of the kind in the world, employing about six 
hundred men, and nearly foar hundred in branch depart- 
ments elsewhere, and manufacturing over 50,000 scales 
annually. They are of all sorts and stzes — overthree hundred 
varieties — from the most delicate standard of .the druggist 
or banker, to the ponderous hay, railroad car, or canal boat 
scales, weighing 500 tuns at a time. They are adapted to 
the standards of all nations, and marked with the signs of 
each. This week a large invoice was sent to Japan, and for 
a long time they have been sold in China, Australia, India, 
Persia, Turkey, Arabia, (where they have been carried on 
mules' or camels' backs), in the Barbary States, Cape Colony, 
Sandwich Islands, Isle of France, all the South American 
States, and still more largely in the great commercial nations 
of the earth. The yearly sales amount to about $3,000,000, 
and the demand is rapidly increasing. The business was 
never so prosperous as during the pr^eest season. 

It has long been a marvel how such a concern could be 
made a permanent success for nearly fifty years in this remote 
comer of the State, so far from tide water, and with heavy and 
expensive freightage. 

Now, what is the explanation of this marvelous prosperity? 
What is the condition of the workmen ? These points I 
came here to investigate. For this purpose I inspected the 
works (covering ten acres), examined the processes, talked 
freely with the hands as well as with the owners and with 
the citizens of St. J ohnsbury not connected with the factory. To 
observe the home life of the operatives, I entered their houses 
and conversed with their families. 

This company maintains the highest reputation for integ 
rity. Many names honored abroad are tarnished at home. 
Only the strictest honesty and fair dealing can stand the test 
of daily business intercourse with hundreds of hands for 
nearly half a century. " They do everything on the square" 
was, in substance, the answer of many citizens and workmen 
to my inquiries on this point. The company has fairly earned 
and gained the confidence of their men and of this entire 
community, and a good name at home naturally follows them 
everywhere. The workmen say that they are never per- 
mitted to do any sham work, even for the most distant 
market. To quote the pithy phrases of the men, '- no shoddy 
here," " no veneering," " no puttying." The " test room " 
illustrates the thoroughness of their work. To avoid jar of 
machinery or movement of the air,all the scales are subjected 
to the nicest tests before being " sealed." The minutest films 
of m-etal are used for the more delicate trials. Masses of 
iron, weighing hundreds of pounds, are placed alternately on 
the different corners of the railroad scale platform, and if 
the difference in position changes the " record," the scale is 
condemned. The thoroughness of the work and ihlS"Beverity 
of the test is the explanation of the world-wide reputation 
of the Fairbanks scales for accuracy. 

Ths.re is a superior class of workmen in this establishmcLt 
All are males. Their work is proof of skill. Their looks 
and conversation indicate intelligence. They are mostly 
Americans, and come from the surrounding towns. More 
than half of -them are married, and settled here as permanent 
residents, interested in the schools and in all that relates to 
the prosperity of the place. Many of them own their houses, 
with spacious grounds for yard and garden, and often a barn 
for the poultry and cow. These houses are pleasing in their 
exterior, neatly furnished, and many of them are supplied wi'h 
pianos and tapestry carpets. The tenement houses, also, are 
inviting and comfortable, and surrounded with unusually 
large grounds. The town is managed on temperance princi- 
ples, and drunkenness, disorder and strife among the hands 
are almost unknown. 

I examined the pay roll and found the wages very liberal. 
The workmen seem well satisfied on that score. Wherever 
it is possible, the work is paid for by the piece. The work 
itself is largely done by machinery, and that sui generis, in- 
vented here and for the special and peculiar results here 
reached. The men are encouraged to expedite their pro- 
cesses by new inventions, and they share largely in the benefits 
of all such improvements. Paying by tha piece has worked 
well here. This plan stimulates industry, promotes a^ill, 
and fosters inventiveness. It apportions rewards to the 
quantity and quality of work done. But more than all, this 
plan is recognized by the men as just and satisfactory. With 
the time left practically to their own choice, there is no eight 
hour movement here. No labor league or union has 
ever existed — no strike ever been suggested. This would be 
a poor place for the '■ Internationals "to preach the gospel of 
idleness or agrarianism. 

There has evidently been mutual sympathy and interest 
between employer and employed. Governor Fairbanks, one 
of the founders, used to eay to the men : " You should al- 
ways come to me as to a father." He maintained relations 
of kindness with them, visiting the sick, helping the needy, 
counselling the erring, encouraging their thrift, enjoining 
habits of economy. He taught them that it w as their inter- 
est and duly to " lay up " something every month, and that 
the best way to rise in the social scale was to unite economy 
with increasing wages. The fact that so many of the work- 
men are " forehanded," besides owning their homesteads, 
is due to his teaching and example. The worth and dignity 
of work, he illustrated in theory and practice. The notion 
that labor was menial, or that the tools of trade or farm 
were badges of servility, he despised. His sons worked in 
the shops and thoroughly learned the trade. The brothers of 
the Governor were in full sympathy with him, and the same 



spirit characterizss the sons and the surviving brother who 
now manage the concern. There is still the fullest and 
happiest conciliation between labor and capital. It is not 
strange that the workmen " hold on." Their permanency is 
a striking fact. Many have bean here from twenty to forty 
years. I conversed with one man over seventy yeara of age 
— a foreman — who has worked here " from the start," forty- 
three years. 

Years ago the men were aided in forming and sustaining a 
lyceum, and liberal prizes were ofidred for tha best essays 
read. Recently, Horace Fairbank has founded a library and 
opened a large reading room, free to all. The Athenseum 
containing the library, reading and also a spacious 
lecture hall, is an elegant structure, 94X45 feet two stories 
high. The books, now numbering 8,300, are choice and 
costly. Having visited nearly every town of Massachusetts 
and Connecticut, and traveled widely in this country, I have 
nowhere found in a village of this size an Athenseum so 
costly, a reading room so inviting, and a library so choice 
and excellent as this. These various provisions for the im- 
provement, happiness and prosperity of ihis people, coupled 
with liberality and fairness in daily business intercourse, ex- 
plain the absence of discontent and the uniform sympathy, 
good feeling and harmony which prevail. 

I have nowhere seen a better practical solution of the 
labor question. 



Transparent StereoHCoplc Pictures upon Paper. 

M. A. De Constant, writing in a recent number of the 
Photographisches Archiv, describes a method which has been 
frequently employed by him for some time past for preparing 
photographic transparencies upon paper. The pictures pro- 
duced may be employed for a variety of fancy purposes, and 
are very suitable for stereoscopic productions. His manner 
of proceeding, he briefly describes as follows: 

" Some thick albumenized paper is chosen for the purpose, 
which has previously been well sized. This is sensitized in 
the ordinary manner, and, after drying, printed under a 
negative in the pressure frame, the face, or albumenized 
surface, of the paper being turned away from the negative, 
and not placed in contact with the negative film as usual. 
The printing operation must be carried on rather longer than 
when the face of the paper is being printed, so that an ex- 
ceedingly vigorous' picture is produced. The depth of the 
print can only be correctly judged by an examination of the 
paper by transmitted light, as the image is formed in the 
body of the paper itself, and not simply upon the surface of 
the reverse side of the sheet. 

"The coloring. of the picture is also proceeded with on the 
reverse, and not upon the albumenized face of the paper, and 
for this reason the laying on of the colors is very much 
simplified. The water colors of Newman, or any others, may 
be used for the purpose. No spots or patches are produced, 
for the tints spread uniformly over the paper. 

" This process I have now employed with much sacqess 
for a period of ten years, and have applied the pictures pro- 
duced to several purposes. For lamp and other transparent 
screens they are especially suitable, forming handsome orna- 
mental productions of this nature." 



IVbeatstone's Patent magnetic Counter. 

This instrument has been devised for the purpose of count- 
ing and registering the periodical motions of any machine, 
whether rotary or oscillating. It may be applied either near 
or at any distance from the machine whose motions are to 
be registered. It is less cumbrous than mechanical registers, 
and cannot be tampered with by persons in charge of the 
machine. 

No voltaic battery is employed, the electric currents being 
produced by a small piece of iron attached to the moving 
part of the machine, working before the poles of a magnet ; 
it therefore requires no more attention than an ordinary 
piece of mechanism. 

Among the purposes to which this register has been applied 
are the following : 

To count the number of impressions produced by any 
printing machine. 

To count the number of revolutions of a screw or paddle 
shaft of a steamship. 

To count the number of visitors who enter a theater or any 
public place. 

By means of these instruments, also, the rate of working 
of any number of machines may be seen and compared by 
the overseer in any distant apartment, without the necessity 
of visiting the machines themselves. 

IVoolen manufactures of tbe TTnlted States. 
, The complete statistics of the manufacture of woolen goods 
in the United States, as returned at the ninth census, for the 
year ending June 1, 1870, have just been sent to press from 
the Census Office and exhibit the following totals: Of the 
2,891 establishments in the United States, there are in Penn- 
sylvania, 457; New York, 353; Ohio, 333; Massachusetts, 
185 ; Indiana, 173 ; Missouri, 15G ; Tennessee, 148 ; Kentucky, 
135 ; Illinois, 109 ; Connecticut, 108 ; Maine,107 ; lojva, 85 ; 
New Hampshire, 77; West Virginia, 74; Virgicia, 68 ; Rhode 
Island, 65; Vermont, 65; Wisconsin, 64; Michigan, 54; 
North Carolina, 53 ; Georgia, 46; Maryland, 31; New Jersey, 
39 ; Texas, 30 ; Utah, 15 ; South Carolina, 15 ; Alabama, 14 ; 
Arkansas, 13; Delaware, 11; Mississippi, 11 ; Minnesota, 10; 
Kansas, 9; Oregon, 9; California, 5 ; Louisiana, 3; Florida, 
1 ; and New Mexico, 1. The capital of these 3,891 establish- 
ments is reported at $98,834,531. The number of steam en- 
gines is 1,050, with a horse power of 35,900, and water 
wheels with a horse power of 59,333. The number of sets of 
cards is 8,366, with a daily capacity of 857,393 pounds of car- 
|ded wool; number of broad looms. 14,039, narrow looms. 



30,144 ; spindles, 1,845,496. The average number of hands 
employed during the year has been — of males above sixteen, 
43,738; of femaWs above fifteen, 37,682; of children and 
youths, 9,643. Toe amount of wages paid to these hands dur- 
ing the year is reported at $36,877,575; the total value of the 
materials used during the year was $96,433,601, of which the 
amount paid for chemicals and dye stuffs was $5,833,846. 
There were consumed during the year 17,311,824 pounds of 
foreign wool ; 154,767,075 pounds of domestic wool ; 17,571,- 
939 pouQds of cotton ; 19,373,0133 pounds of shoddy ; 3,573,419 
pounds of woolen yarn ; 3,363,949 pounds of cotton yarn ; 
1,313,560 yarda of cotton warp; 140,733 pounds of warp. 
The value of all other materials used was $3,670,250. 

Among the productions of these 3,891 establishments are 
63,340,613 yards of cloth, cassimeres and doeskins, 58,965,386 
yards of flannel, 1,941,866 yards of felted cloth, 2,663,767 
yards of repellants, 3,853,458 yards of tweeds and twills, 
14,078,559 yards of satinets, 5,506,902 yards of kerseys, 
24,489,985 yards of jeans, 14,130,574 yards of linseys, 1,932, 
383 yards of negro cloth. Number of pairs of blankets, 
2,000,439 ; number of horse blankets, 58,553 ; number of car- 
riage robes, 23,500 ; number of coverlids, 326,744 ; number of 
shawls, 3,313,761 ; number of pounds of rolls, 8,683,096, To- 
tal value of production, $155,405,058. 

Tests of Building Stone, 

In a paper read at the recent meeting of the American So" 
'ciety of Civil Eagineers, Mr. Robert G. Hatfield, architect, of 
this city, described a machine made by him for practically 
testing the strength of building materials. It is a platform 
scale set in a table, and so arranged with band wheel and 
gearing as to produce a pressure upon the platform. This 
pressure is transmitted in the usual manner, by levers on 
knife edges, to the scale beam. By an ingenious contrivance 
suggested by Mr. R. F. Hatfield, the poise upon the scale 
beam, instead of being moved by hand as the pressure is ap- 
plied, is made to travel by a clock movement, stopping auto- 
matically when reaching the point on the beam which rep- 
resents the pressure upon the platform, thus indicating truly 
the highest pressure attained. 

The following were ascertained by this machine to be the 
comparative strengths of the several kinds of stone mentioned, 
being the weight in pounds required to break a bar one inch 
square and one foot long in the clear between the bearings : 

Grewacke, North River, Blue-stone 250'76 lbs. 

Saugerties " 203-64 " 

Brown Grit " 123-31 " 

Eastchester Marble 150-77 " 

Portland, Conn., Sand-stone 94- " 

Belleville, N. J. " 88-47 " 

Dorchester, N. S. " 66-98 " 

Marietta, 0. " 6282 " 

Berea.O., " 4235 " 

Amherst, 0., " .. 37-22 " 

Bricks, North River, Hard 42-74 " 

Staten Island, 43-03 " 

" P li llad w tpfa itr^Preasod.. -..■..-.. ^-;- ;... 41-85 « 

" Colabergh 41-52 " 

" Perth Amboy 26-36 " 

The above were the bast results. Some specimens of ma- 
terials from the same localities exhibited considerably less 
strength than that here indicated. 



HoTV Trees are Killed by Ltsbtntns. 

All who have examined a tree which has been destroyed 
by a "thunderbolt" will have noticed not only how the layers 
of the wood have been shattered and separated into strips, 
as if full of wind shakes, but also the dryness, hardness, and 
brittleness of tbe wood, as though it had been through the 
process of curing in a kiln. This is attributed to the instan- 
taneous reduction of the sap — the moisture within the wood 
— into steam. When this moisture is abundant, as in May 
or early Jane, the amount and force of the steam not only 
bursts and separates the layers and fiberH, but rends the 
trunk in pieces or thro i7S off a portion of it, down a line of 
greatest power or of least resistance. And when the amount 
of steam thus suddenly generated is less, owing to the drier 
condition of the stem from continual evaporation and leaf 
exhalation, there may be no external trace of the lightning 
stroke ; yet the leaves will wither in a few days, showing 
that the stem has been rendered incapable of conveying sup - 
plies, and the tree will either partially or entirely die. Still 
lighter discharges may be conducted down the moist stem, 
without any lesion or hurt. — Building News. 



One of the most popular of the papers read, at the late 
meeting of the British Association, was one on the " Higher 
Education of Women," by Miss Emily Shirreff. Schools 
were wanted, she said, which would effectually banish that 
flimsy teaching, that eubatitution of ill-taught accomplish- 
ments for solid knowledge which called down the severe 
censure of the Schoojs Inquiry Commissioners, and should be 
placed beyond the control of parental caprice and the freaks 
of fashion. 

The French A'lantic cable lands near Duxbury, Mass., and 
on two occasions bas been broken. It was found that it had 
evidently hs-ea cut with Eoiae sharp instrument. As the water 
is shsllow in the vicinity, it ii supposed that the cable, hav- 
ing been drawn up on a vessel's anchor, had been cut with an 
ase by the seamen to save the troubls of lifting and clearing. 

Actinic Action in Darkness — It has been found by 
Lieutenant Abney, of Eagland, that photocarbon prints need 
only to be exposed to the light one fojrth of the ordinary 
period, and if then put away in a dark place they are found 
oa development to haye been fully exposed. The short 
time of actual exposure seems to start an action which con- 
tinues and perfect."! itself in the darknoaa 
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COFFEE WASHING UACHINE. 



In our Illustration is shown a new device designed to be 
used for removing the mucilage and other matter adhering 
to the coffee beans, previous to drying them or preparing 
them for use or transportation. A cylindrical vessel is sup- 
ported in a slightly inclined position on a suitable frame. 
Within the former is a shaft, A, the ends of which have their 
bearings either on the heads of the cylinder or on the frame 
as shown in the engraving. This shaft is rotated by means 
of a pulley, B, which communicates with suitable machinery. 
Within the cylinder and projecting from 
the shaft are radial beaters, C, while in line 
with the spout, D, through which the 
washed coffee emerges, is also attached 
the shaft, a series of blades, E. The coffee 
to be washed, together with some water or 
other liquid, is poured into the hopper F, 
through which it passes into the cylinder. 
There it is subjected to the action of the 
beaters, which, rapidly revolving, remove 
all mucilage and other matter not required 
in connection with the bean. The coffee 
descending the slight incline of the appara- 
tus is at length discharged by the action 
of the revolving blades, E, through the 
spout. 

This invention was patented July 16, 
1873, through the Scientific American Pa- 
tent Agency, by Mr. Jose Quardiola, being 
one of a number of inventions by the same 
inventor -of appliances used in manufactur- 
ing sugar and treating coffee for market ia 
Quatamala. For further information, ad- 
dress care of Bibon & Munoz, 63 Pine 
street. New York, or care of J. C. Merrill & 
Co., 801 California street, San Francisco, 
Cal, 



tablishments. The working of different sizes of rock is pro- 
vided for by making the wrist in the crank movable, and 
also by permitting pulleys to be interchanged. The variation 
of plunger lift is from one eighth inch to two and a half 
inches, and the difference in number of revolutions per min- 
ute from 120 to 160. The principles governing the adjust 
ment of the machine may be briefly summarized as follows : 
The lift should be higher as the size of mineral is coarser ; 
the quickness of motion should be greatest for the finest sizes, 
and the richer the ore, the thinner 'should be the sieve bed. 
The inventor states that, in separating metallic mineral or 



through India rubber quite as easily as through common cork ; 
and the same may be said of a cork borer, of whatever siz9. 
I have frequently bored inch holes in large caoutchouc stop- 
pers, perfectly smooth and cylindrical, by this method. In 
order to finish the hole without the usual contraction of its 
diameter, the stopper should be held firmly against a flat 
surface of common cork till the borer passes intothe latter. — 
W. F. Donkin, in Chemical News. 




lUFBOVED OBE SEFABATOB. 



In the device shown ir^ our illustration, technically termed 
a continuous one plunger jig, the principle involved is the 
eeparation of ores in water, in contradistinction to the ordina- 
ry dry process. The apparatus is claimed by its inventor to 
combine many of the best points of similar machines in use 
in Europe, together with improvements of his own, the me- 
chanism of the whole being so combined as to render it sim- 
ple, effective, cheap, and easy of repair. 

A, in the illustration, is the trough in which the sieves, four 
in number, for effecting the separation, are arranged. This 
vessel is of suitable length, with a nearly semi-cylindrical 
bottom, and is rendered stationary by suitable fastenings to 
the supporting frame, B. It is supplied with water by the 
pipe, C, which communicates with its interior by an inwardly 
closing valve. The upper part of the trough, A, contains a 
longitudinal partition, D, which, however, does not reach en- 
tirely to the bottom, serving merely to separate the plunger, 
E, on one side from the sieves on the other. The plunger is 
a flat piece of wood or plate, pivoted at one end to the vessel 
while its other end is, by a pitman, a, connected with a slot- 
ted lever, 5, in the slot of which works the wrist pin of a 
crank, c, on the operating shaft, F. 
The plunger is, therefore, vibrated 
up and down, its upward motion 
drawing the water in through the 
pipe, C, and down through the 
sieves ; while in its descent it shuts 
the valve through which the water 
enters, forcing the water in the 
trough up through the sieves. In 
order to make the latter motion the 
quicker of the two, the wristpin of 
the crank, c, is nearer the pivot of 
the lever, 5, when swinging the 
same down, and further away from 
the pivot when raising it up. At 
the end of the laat sieve and be- 
tween every pan, are transverse 
partitions which divida the trough 
into separate chambers for the col- 
lection of the several kinds or 
grades of ore, each partition be- 
ing only sufficiently recessed on 
top to permit the necessary vibra- 
tion of the plunger. The motion 
of the latter being greatest near 
the shaft, a larger amount of water 
is forced through the first sieve 
than through the next, and so forth. 
The bridges between the sieves are 
made sharp ridged so as to offer as 
little resistance as possible. 

Special attention is called to the advantage of the single 
plunger. By the inflowing supply water, which has its out- 
let from below and through the sieves, the down motion of 
the water and suspended ore, after receiving the uplift by 
the descent of the plunger, is partly arrested, and the sepa- 
ration of particles according to their specific gravity thereby 
gleatly facilitated. By the constant stream of clear water 
from under the sieves, all deposition of refuse material be- 
low and on the latter is prevented. 

^It is claimed by the inventor, who is a practical mining en- 
gineer, that this form of ore separation entirely obviates the 
necessity of concussion hearths, slime hearths, and buddies, 
thus greatly reducing the expenses of mineral dressing es- 



GUABDIOLA'S COFFEE WASHING MACBlJSJi. 

rock according to quality, the action of this apparatus is so 
complete that in leading a stream of water and particles of 
rook into the upper sieve, the jig will, without interruption, 
separate all valuable parts and deposit them in the tank par- 
titions, whence they are removed by working the valves, 
while the waste rock will emerge from the opposite end. The 
first sieve will produce the metallic mineral pure and clean, 
the second sieve serving to catch those portions escaping the 
action of the first. The result should be daily returned to 
the first sieve, at a time when the general stream is Inter- 
rupted, so as to be again submitted to its action. The third 
and fourth sieves are used similarly to the second, as re- 
serves, or for separating material of less specific gravity than 
that acted upon by the other sieves. 

Another point of advantage claimed is that this machine 
will save, separate, and thus render marketable the tailings 
in Streams flowing from quartz mills. These are, first, such 
gold as by the influence of sulphur is coated and rendered 
unsusceptible of amalgamation ; second, the mercury which, 
becoming finely scattered, has been washed away by the 
current; and, thirdly, the metallic ores oontainefi in the 
rock, copper, lead, antimony, nickel, etc., besides the gold and 
silver retained by amalgamation. 



A. Remarkable Volcanic Eruption, 

Recent intelligence from the Sandwich Islands is to the 
effect that on the 13th of August a great 
eruption of the volcano at the summit of 
Mauna Loa took place, the light being very 
bright, as seen from Hilo and Howail. The 
Honolulu Gazette, in its issue for August 28, 
gives the following particulars, saying : 

" Our latest advices from Hawaii inform 
us that the eruption still continues in Mo- 
kuaweoweo, at the summit of Mauna Loa. 
A column of fire or lava is constantly being 
thrown up several hundred feet above the 
summit of the crater, presenting, in the 
night, a most imposing spectacle. The peo- 
ple living around the base of Mauna Loa 
are in momentary expectation of a lava flow 
from the sides of the mountain. When it 
is considered that the floor of the crater is 
something like 500 feet below the rim, and 
that the column of lava is estimated to be 
thrown something like 200 feet above the 
rim, it must be thrown up at least 700 feet. 
The column must also be immense, as it can 
be. seen distinctly from all sides of the moun- 
tain, which, in the night, it lights up in 
grand style. The eruption reached its 
grandest dimensions about eight days before 
our informant left the coast of Hawaii, since 
which time the column of fire had not per- 
ceptibly diminished." 




CAZIN'S OBE SEPARATOR. 

Patented through the Scientific American Patent Agency, 
July 2, 1872, by Mr. Frederick Cazin, superintendent of the 
Frumet Lead Mining and Smelting Works, Frumet, Mo., 
from whom further particulars may be obtained. 



To Out and Bore India Rubber Stoppers, 

Dip the knife, or cork borer, in solution of caustic potash 
or soda. The strength is of very little consequence, but it 
should not be weaker than the ordinary reagent solution. 
Alcohol is generally recommended, and it works well until 
it evaporates, which is generally long before the cork is cut 
or bored thi-ough, and more has to be applied ; water acts 
just as well as alcohol, and lasts longer. When, however, a 
tolerably sharp knife is moistened with soda lye, it goes 



TVlue a Poor Beverage. 

In all our common articles of food the elements of nutrition 
and respira,tion are so nicely balanced in their proportions 
that, for the diet of a healthy man, there is no necessity for 
adding an extra quantity either to the one class or the other ; 
or, in other words, the supply of nutrition and of animal 
heat is so admirably equalized in the composition of common 
food that any material derangement of the proportions which 
it affords is attended with a corresponding derangement of 
the vital functions. It is obvious, therefore, that if we add 
a portion of alcohol to the food taken into the stomach, the 
elements of respiration are increased and the animal heat 
augmented in a proportionate degree. No part of the alco- 
hol can go to form the tissues of the body, or to renovate and 
sustain them, as it is destitute of nitrogen, and not an element 
of nutrition. It can only serve as an element of respiration, 
to be burned in the lungs of a man, and to add to the amount 
of his animal heat. The result is that, as the quantity of al- 
cohol is increased from habit, an unnatuial exhilaration is 
produced, leading to an overtasking of the muscalar and 
nervous systems, and to premature decay in the manhood of 
the victim. To use a familiar phrase, 
he has " lived too fast." Let us gain 
a clearer view of this point by con- 
trast. We know that an insufficient 
supply of food tends to produce pale- 
ness of the cheek, because both the 
animal heat and the nutrition are less 
than are demanded to keep up the 
healthful condition of the system. 
On the other hand, where age has not 
indurated the skin, an abundance of 
food keeps up the vital powers, and 
'-'■ the face, possessing the ruddy color 
of health, bears testimony to a well 
stored stomach. But when alcohol is 
added, in such a case, in excess, the 
nice balance between nutrition and 
respiration is destroyed, the healthful 
action of the animal functions is im- 
paired, the ruddy glow of health dis- 
appears from the cheek, the deep red 
of the furnace heated by flame over- 
casts the countenance, and the habits 
of the inebriate stand revealed. Now, 
if pure alcohol will do all this 
upon a healthy constitution — and none 
dare gainsay this truth — how much 
more fatal, and how much more 
speedy, must be the production of the 
crisis in the drinker's career, where 
deleterious compounds are used in its stead ? — Oalifomia Cul- 
turist. 



Rotary Puddlers. 

At various works in the north of England, the construction 
of the Banks furnace is being hurried on. A number of 
these furnaces will scon be at work, and will be practically 
tested on a large scale. At some places arrangements are 
being made for ranning the pig metal direct from the blast 
f uma;es into the Banks puddling furnace. 

Another new rotary puddling furnace has been invented 
by Mr. Def ty, a working man in Middlesbrough, England. 
His plan is to feed a long revolving chamber from a cupol a 
and run off the puddled iron constantly into ingots. 
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AUEBICAN INVENTOBS IN AUSIBIA. 



Our editorial, calling the notice of American Inventors 
and manufacturers, who may design to contribute to the Vi- 
enna Exposition of 1873, to the fact that the Austrian patent 
laws afford them no protection whatever, and that there is 
virtually no check placed upon the infringement by Austrian 
subjects of the patent rights of foreigners, was recently, as 
our readers are aware, made the subject of an expostulatory 
letter from General T. W. Van Buren (the United States 
Commissioner to the Exposition) which was lately inserted 
in our columns. The writer, it will be remembered, states 
that Steps have been taken to pass a law remedying the above 
mentioned evils, that foreign exhibitors will be given free 
certificates securing priority of Austrian patent for their in- 
ventions, that the government of the country is benignly dis- 
posed toward Americans, and bo on in similar tenor. 

Now, notwithstanding the intimations of our correspon- 
dent to the contrary, nothing is further from our intentions 
and desires than to place the slightest obstacle in the path of 
the inventor leading to his future benefit, nor do we, on the 
other hand, wish to render the laborious duties of the honor- 
able CommisBioner any more arduous than they now are. 
We fully agree with him in the belief that the , Exposition 
will be one of the grandest, if not the most magnificent, the 
world has ever beheld. The tidings of the preparations now 
in progress indicate that the glories of the World's Fair 
of England and the French Exposition of 1867 will be over 
shadowed. Further, we believe, without doabt, that no one, 
American or otherwise, can fail to be vastly benefitted by an 
inspection of the industrial products of the entire globe, and 
we freely acquiesce in the opinion that the enterprise will 
afford a stimulus to inventive genius in every country. More, 
over, we, and so doubtless will every reader of our journal, 
confess to a patriotic pride in having the United ^States the 
largest and best represented nation in the Exposition. To 
all this we willingly agree; but we cannot perceive how 
" proposed laws" or the general sentiment of the Austrian 
government is to affect the unequivocal, undeniable fact, 
which at the present moment is found clearly enunciated and 
unrepealed in the statute books of that country, in substance 
if not in words, that while Austria entices the foreigner, by 
specious promises of possible benefit from a magnificent dis- 
play, to import his inventions within her territories, she per- 
mits her subjects to pirate and convert the same to their own 
uses without let or hindrance. This is the plain unvarnished 
truth, and the reader can see its practical exemplification in 
the letter of one of our correspondents, now in Austria, pub 
lished in another column, detailing his recent experience in 
the Austrian courts. The recital needs no comment as to the 
therein described manner of conducting legal investigation, 
nor as to the gross abuses it plainly sets forth ; though, per- 
haps, we may call attention to the fact that it clearly indi- 
cates the sincerity of the sentimental protestations of the 
Austrian government toward American inventors. 

With regard to the "proposed law" : With the letter above 
alluded to, we were favored with a copy of this act which is 
stated to have passed one of the houses of the Reichsrath, and 
is to be submitted to the other. In substance, it is as follows : 
Natives and foreigners exhibiting articles, in the Exposition 
of 1873, which under certain Austrian laws form the subject 
for the grant of a privilege, trade mark or design patent, may 
obtain a certificate of protection therefor from the Director 
General of the Exposition. The application for the same is 
to be filed with this functionary, and must be accompanied 
by an exact description of the article, or proper plans if re- 
c^uired , or in the case of a trade mark, etc., two separate copies. I 



The certificate of protection is to be issued without charge 
and is to secure to the grantee, from the date of his applica- 
tion to Dec. 31, 1873, inclusive, " the same rights which would 
be granted him by an ordinary privilege (patent) or by the or- 
dinary registration of a trade mark, design, or model. Ap- 
plicant has the right to apply, previous to the expiration of 
the above period, for a regular patent to be allowed as pre- 
scribed by law." A separate article provides that the decisions 
of the Director General as to the grant or refusal of certifi- 
cates cannot be complained against or appealed from. The 
bill then specifies the mode of registration and number of 
registries to be kept, states that the certificates shall be pub- 
lished in the Austrian and Hungarian official journals, and 
declares the registers to be open to public inspection ; but 
that the descriptions, plans, and models may be kept secret, 
if so requested in the application ; and, finally, charges the 
Secretary of Commerce with the execution of the act. The 
preamble sets forth that the modification of existing regula- 
tions was suggested by a paper in the Scientific Amebican, 
which was the editorial alluded to in the beginning of this 
article. 

It is hardly necessary to point out to an intelligent reader 
that this so-called protective act is a deception, and is, as our 
correspondent says, utterly worthless. The bill does not alter 
the practical status of the exhibitor of a new invention. It 
simply obscures the main point and deceives the reader with 
a piece of parliamentary sophistry which amounts to nothing. 

A simple contrast with the provisions contained in the pat 
ent laws of our own country will speak more strongly in re- 
probation of the course of the Austrian Government than 
any denunciations that can be uttered. The Austrian inven- 
tor in the United States enjoys all the rights of our native 
citizens, and his patented interests are by law jealously guard- 
ed. An Austrian inventor, should he come here to obtain a 
patent and find that any one has pirated his invention, or 
even begun its manufacture in advance of him, may still ob- 
tain a patent and put an end to the infringement. When an 
Austrian obtains a patent in. the United States, the grant 
really belongs to him to dispose of, work, use, and manage, 
just as he thinks proper, without government interference. 
The Austrian Government treats the American inventor in a 
very different manner, as the letter of our correspondent 
shows. 

While regretting deeply the spirit that seems to govern 
the action of the Austrian officials, we cannot but believe 
that if our representatives in that country should place the 
case before the government in its proper light, asking sim- 
ply a reciprocity of benefits, laws would not be merely " pro- 
posed," but enacted, which would effectually do away with 
the present abuses. In such event, we can promise that 
America will forward such contributions and will evideoce 
her vast growth in invention and industrial pursuits in a 
manner that will excite, not only the wonder and admiration 
of Austria alone, but of the whole-continent of Europe. 



HOW SO WE TAKE COLD t 



" By sudden changes of temperature, surely," is the answer 
ready upon the tongue of ninety-nine out of every hundred 
persons who may read or hear the question that heads this 
article. But how do sudden changes of temperature give us 
cold ? Too sudden contraction of the pores of the skin ; sud- 
den checking of the sensible or insensible perspiration, sud- 
den change of circulation by which the blood is thrown, from 
the surface inward, upon the vitals, causing congestion, etc. 
All these are phenomena which may, some or all of them, be 
connected with too sudden or too great changes of tempera- 
ture, but they fall short, even when taken all together, of ac- 
counting for that very ordinary, very amazing, and too often 
seriously injurious infliction, a bad cold. 

Few of us but can count scores of instances in which we 
have been exposed to very sudden and very great changes of 
temperature, from warm to cold, without other inconvenience 
than an uncomfortable chill, while we can also count many 
instances in which we have taken very severe colds without 
t)eing able to tell how or where we came by them. The slight 
and almost imperceptible, frequently unobserved, causes of 
cold have not, perhaps, been as closely traced as they should 
and may be. It seems not so much the change as the kind 
of change which gives rise to the unpleasant result The 
leaving off of an accustomed garment, even when the lack is 
not uncomfortably felt, the exposure of the feet to wet or 
chill, a few minutes with the head uncovered in the cool out- 
door air, but above all exposure to a draft of air, especially, 
as is generally believed, on the back of the head or neck, are 
all familiar examples, of which most of us have had melan- 
choly experience. Of the last — the draft upon the back of 
the head or neck — the danger is proverbial. Witness the 
proverb, Spanish we believe it is originally : " If the cold 
wind reach you through a hole, go make your will and mend 
your soul." Or the Persian malediction : " May a cold wind 
blow in the back of your neck." 

Indeed there seems to be, especially to peculiarly sensitive 
constitutions, almost a certainty of cold in such currents of 
air. There may be no chUI, not even uncomfortable toalness, 
and yet the symptoms of a cold manifest themselves almost 
as suddenly and fully as decidedly as sneezing follows the 
introduction of some irritating substance, snuff, for instance, 
into the nostrils. By immediately heeding the warning of 
the first premonitory sneeze, and at once changing the posi- 
tion of things so as to avoid the cause, the cold may be and 
often is averted. But the danger is that the cause, being so 
slight and coupled with so little present annoyance, is apt to 
pass unnoticed or disregarded until too late. 

We have all at some time experienced in ourselves excep- 
tionally sensitive conditions under which it seemed impossi- 
ble for UB to avoid, as is said, Bometimes "taking one cold on 



the top of another :" what a gentlemen not long since in the 
presence of the writer called a " summer cold," in which one 
seems to take the more cold the warmer he is : it is a sort of 
sweatingcold, one' of the most disagreeable if not the most 
dangerous class of these inflictions. In this condition, the 
slightest draft sets one to sneezing, and it seems impossible 
to avoid constant accessions to the malady. But why ? The 
sudden change of temperature theory will certainly not ex- 
plain those cases where it is hardly possible to preserve a 
temperature sufficiently even to prevent taking cold, and 
those cases where cold is taken unconsciously. No hypothe 
sis but that of a direct irritant acting upon the mucous sur 
faces of the lungs and air passages seems to suffice for the 
phenomena of a certain class of colds. That there is such an 
irritant in the air, in quantities varying according to the me- 
teorological conditions, is well known, but all its properties 
and effects are not yet perhaps fully understood. 

That ozone is such an irritant is a well understood fact ; 
but to what extent colds, in the head, throat and lungs, are 
due to its agency is an open question.' 

M. Houzeau, describing in Les Mondes a process for the 
instantaneous oxidation of pure alcohol, in which proeesB 
ozone is the principal ag;ent, says in conclusion : " I cannot too 
strongly recommend the greatest caution to chemists in the 
use of concentrated ozone ; inhaled, even in small quantities, 
it occasions suddenly an inflammation of the mucous mem- 
branes, which, as I have had occasion (o witness, may cause 
spitting of blood." Such being the undoubted effect of con- 
centrated ozone, it is certainly a plausible theory, to say the 
least, that currents of air containing this substance in unu- 
sual quantity, may cause such irritation to a greater or less 
degree, and thus be the cause of colds. In support of this 
theory is the fact, well known to physicians, that colds are 
frequently almost epidemic when there is no remarkable 
change in the weather, while again very great changes may 
be comparatively unattended by them. Said an experienced 
physician : " When I have one patient afflicted with a certain 
kind of cold in the head, I always expect more cases of the 
same kind." Hence the term influenza or influence, supposed 
to be in the air. Is this influence ozone ? 

But if colds in the head, throat and lungs, are caused by 
the presence of a direct irritant upon the mucous membranes, 
why should unwonted exposure, often in a very slight degree, 
give rise to colds, or why should a current of air upon the 
back of the head or neck be proverbially a cause for it ? If 
breathing highly ozonized air is the cause, we should expect 
it to be most effective when taken directly from the front. 
Or may it not be possible that the phenomena of cold-taking 
have not yet been carefully observed, and that we are to a 
certain extent dealing with traditional assertions, rather than 
actually observed facts ? There is nothing more unreliable 
than the observations and deductions of unprofessional people 
with regard to the causes of their ailments. Yet it seems to 
have been taken for granted that the causes, of this annoying 
and in many cases distressing and dangerous malady, are un- 
derst6odT)y everybBdy, while, to the mind of the writer at 
least, there are, in the list of ills that flesh is heir to, few that 
have more mystery about them than this, perhaps the most 
frequent of all. 

IITIEBOCEAKIC CANAL. 



Mr. James C. Madeley, in a letter to the Engineer, takes 
the ground that a canal across the isthmus, between the At- 
lantic and Pacific oceans, is perfectly practicable, and that 
the available route lies across the isthmus of Panama where 
the railway crosses; and gives as a reason why this route was 
not examined by the present exploring expedition that " the 
Government knew all about it." This latter point may be 
well ta'sen. It is not unf requently the case that the actually 
feasible is overlooked in searching for something better. 

The cost of such a work, even at the exorbitant prices of 
the construction of the Panama railway, is estimated at $100,- 
000,000 for a canal about the same size as the Suez. It would 
necessitate cutting some miles in length, with a summit 
depth of about 180 feet, rapidly decreasing from the summit 
each way, which cutting, with the locks, would constitute the 
principal cost. The length would be about that of the Pan- 
ama railway, that is, about 47| miles. 

The writer compares the several proposed routes, and shows 
the advantages to be all with the one under discussion, aside 
from the facilities afforded by having a railway along the 
route during the construction ; the views expressed are wor- 
thy of consideration. That the canal is to be made, sooner or 
later, is only a question of time. Considered with reference 
to the benefit to be derived from such an enterprise, the cost, 
even at twice $100,000,000, is a mere bagatelle. 



EFFOBTS IN GEBHANY TO FBEVENI EUIOBATION. 



As currents of air and water act in accordance with cer- 
tain unchanging laws, so tides of emigration and immigra- 
tion are governed by stimuli presented by the natural and 
artificial advantages of different localities. To the mechanic, 
the artisan, the laborer, our country presents inducements, 
compared with most of the countries of the Old World, 
which may be said to alm3st compel the influx of these 
classes. It is in vain, therefore, that the German Govern- 
ment issues threatening circulars against emigrants, and de- 
clares that they will be treated as outlaws over whom has 
been instituted a special surveillance and supervision. There 
is room for them in our factories, oar workshops, our indus- 
trial enterprizes, and on our limitless Western plains, and 
while there is room for them they will come. 



A REDUCTION in the price of steel is promised for Decem- 
ber next. 
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DEVELOFE YOVB INVENTIONS. 



Many persons gifted with Inventive talent are prone to 
neglect it from the supposition that the field is already 
crowded, and that but little Inducement is offered to compen- 
sate for the outlay of time and money necessary to secure 
an Invention. That this is fallacious, every observing per- 
son can testify. So far as useful inventions are concerned, 
the demand is unlimited, but we fancy one reason for the 
disappointment of some is found in the fact that they look 
more to the ielat or publicity attaching to a novel and sen- 
sational invention than to the solid advantages accruing 
from a useful and practical one. Thus many scheme upon 
flying machines, or mechanism to develope great power from 
a limited supply, apparatus to extract the milk of cocoa 
nuts, or similar contrivances of doubtful utility when per- 
fected, and find, alter all their labor and expenditure, that 
there is little or no market for the wares they can produce, 
or that, having invented the machine, their task is but half 
accomplished till they invent a demand for it also. 

Whatever may be said to the contrary, our experience 
teaches us that the inventive faculty is a rare one, a gift 
that individuals have no moral right to neglect, and a means. 
If properly directed, of raising its possessor to affluence. 
Aladdin's lamp was an incumbrance compared to it; for 
where the said Aladdin was compelled to furbish up a pre- 
sumably ill smelling, brazen utensil, and await, the appear- 
ance of the quite intolerable personage who was its slave, 
the Inventor has only to set his wits to work, or follow out 
the hints his talent constantly gives him, to laugh AUadin 
and his possession to scorn. Our readers must receive this 
in good faith as it is written, for we can recall scores of men 
who have raised themselves from extreme poverty, and in 
many cases from actual want, by simply cultivating their 
powers of observation, and appJylng th.'m to remedying de- 
fects existing in the aits and sciences. These men were by 
no means " great discoverers " in the ordinary sense of the 
term, but did the duty nearest them by correcting palpable 
defects coming under their notice; and, having once con- 
ceived an idea, by following it to the end. It Is not neces- 
sary to strengthen this position by practical examples ; any 
one who takes the trouble to reflect can see that it is correct 
in all points. 

We say then, in conclusion, that, if you have » really good 
and useful invention, a machine, process or what not, for 
lightening labor, reducing expenses, or Increasing the pro- 
duction of staple articles, you have a valuable property that 
cannot fail, with ordinary business management and sagacity, 
of a satisfactory return. Bring it forward and secure it, for 
while you are neglecting.it, eome other person of more ener- 
gy is scheming to anticipate you. 



sulphur is precipitated, while the hydrogen is set free. The 
iron acts most energetically as a check to fermentation. Most 
of these disinfectlDg substances owe their efficacy to the 
chlorine contained, and probably those emitting the largest 
quantities are the best. 

Sulphurous acid, formed by the combustion of sulphur, 
stands unrivalled as the most perfect disinfectant of rooms 
and buildings impregnated with the germ of the eruptive 
fevers. In small pox, scarlatina, and' measles, particularly, 
the room occupied by the patient should be well fumigated 
by this substance. For the prevention of the spread of 
cholera and the inflammatory diseases of the alimentary 
canal, carbolic acid and chlorine are the best. Bromo-chlo- 
ralum (Al2Clg,3BrO) possesses remarkable powers of absorp- 
tion of sulphuretted and phosphoretted hydrogen gases ; it is, 
therefore, indicated for the diuinfection of privy vaults and 
sinke, where these gases are found. It is a new preparation 
of a straw yellow color and fluid consistency. The sesqui- 
chlorlde of aluminum, from which it is made, is a crystalline 
salt, rapidly deliquescing. It is manufactured by several 
English and American chemists, but owing to its compara- 
tively high price, it will not come into general use as long as 
we have cheaper disinfectants with greater virtues. One 
advantage is its slight odor. 

Absorbent deodorizers are the third class, and consist of sub- 
stances that merely absorb the efiluvia from putrid and de- 
caying matters. Such are charcoal, both animal and vegeta- 
ble, and dry earth. A cheap variety of bone charcoal has 
lately been used which is mixed with peat. All of these sub 
stances must be finely pulverized and dried. Dry earth has 
proved its extraordinary virtues in the patent earth closet, 
and in the hospitals of Philadelphia. At the latter place, it 
was found not only to absorb the septic matter from wounds, 
but to destroy all traces of odor in the wards. 

There are many household agents that are constantly used. 
Among them are burnt vinegar, burnt sugar, pastilles and the 
like, but the bad smells are only disguised for the time. 

Disinfectants may be used either in form of solution, or in 
the dry state. Either of the substances alluded to above 
should be placed in saucers, in the upper part of the room as 
near the ceiling as possible ; and in vaults, privies, and other 
places of the kind, they should be liberally sprinkled on the 
surface of the offensive substance. Chlorine gas may be gen- 
erated in a simple manner by exposing four ounces of the 
black oxide of manganese, moistened by eight ounces of oil 
of vitriol, and four ounces of water in a shallow earthen pan ; 
this mixture will continue to liberate chlorine for several 
days. Clothfi dipped in the carbolic acid solution and hung 
about the place to be disinfected will completely remove all 
1>ad odors. 



DISINFECTANTS. 



MOLDING SAND FOB IBON FOTTNDEBIES. 



Disinfectants may be divided into three classes: 1. Those 
that arrest fermentation (antizymotics) ; 2. Those that effect 
chemical decomposition ; S. Deodorizers. Those of the first 
class Include the coal tar products, heavy oil of coal tar or 
dead oil. Carbolic acid and its preparations are included in 
these.^ Dead oil has been used extensively ; but in its com 
mercial form, it is very apt to be without the peculiar virtue 
it possesses in the crude state. This is owing to the absence 
of carbolic acid, which is usually extracted before it is put in 
the market. Carbolic acid, obtained by treating this crude 
oil with hydrate of soda and lime, is expressed by the sym- 
bol CijHjO.HO. The impure form is that best adapted for 
the purpose of disinfection, both by its low cost and its easy 
solubility. Its disinfecting power is most markedly shown 
in contact with putrif ying nitrogenous matter. Carbolic acid 
when mixed with chalk is sold under the name of carbolic 
powder. This is a very poor disinfectant, not only because 
70 per cent of it is an inert substance, possessing no disin- 
fecting properties whatever, b ut because, after a few hours, the 
carbolic acid passes off into the air. Carbolate of lime is a 
valuable preparation, however, for it contains two disinfec- 
tants of different orders. This substance is not, strictly speak- 
ing, a chemical salt, but is hardly more than a perfect impreg- 
nation of the lime. A very good preparation, and one that 
will meet all requirements, is the following : Crude carbolic 
acid, 1 ounce, sulphate of zinc, 8 ounces, water, 3 gallons. 
Carbolic acid effects its disinfection by a coagulation of the 
albuminous matters. 

Under the head of disinfectants of this order, we find sul- 
phate of zinc, protosulphate of iron, and sesquichloride of 
iron. All of these enter, to a greater or less extent, into dif- 
ferent preparations offered for sale. The Qirondin fluid, so 
much used of late, is a combination of the dead oil of coal 
tar, sesquichloride of iron, and other substances. For the 
disinfection of low damp places, cellars, and sinks, the ses- 
quichloride of iron is invaluable. Condy's fluid, which can 
be made on a small scale by mixing together two ounces of 
red Ibad, two ounces of common salt, and four ounces of oil 
of vitriol, is a powerful antiseptic agent. 

The second class, namely, disinfectants effecting chemical 
decomposition, may be enumerated as lime, chlorine, sul- 
phurous acid, sulphate of copper, chloride of zinc, and soda or 
Labarraque's solution, permanganate of potash, bromine, etc. 
etc. These substances work by oxidation of the offensive 
substance, or by destruction of the germ. This is seen most 
markedly when the permanganate of potash is used, when 
the black oxide of manganese is thrown down as a fine pow- 
der. Chloride of lime is one of the best disinfectants, either 
alone or with other substances. When it is used in damp 
places, it should be mixed with carbonate of soda or some 
other substance to counteract its hygroscopic properties. 
Sesquichloride of iron is especially indicated for privy vaults 
where there is evolution of sulphuretted hydrogen gas. The 



Molding sands, according to Robert Mallet, may be divided 
into two classes : the first consists of those in which the grains 
are simply fine fragments of hard minerals (quartz or felspar) 
and which are reduced, washed and rounded off by Nature. 
To the second class belong those in which each grain repre- 
sents a small natural crystal. Although round grained sand 
may be a good molding material, the beet kind is undoubted- 
ly the one in which a large portion ot the quartz is present in 
the form of crystals. The best English sand occurs in the 
oldest formations, the carboniferous group and the trias ; and 
although good kinds of sand ar.^ found in the more recent 
formations, the English molder prefers generally the " red 
sand" from the new red sandstone to meagre or fat sand of 
alluvial origin. 

These are the principal considerations ; but it is, moreover, 
according to Mallet, important to know whether the sand 
possesses the necessary durability, that is, whether it can re 
peatedly furnish good molds. It is true that any sand may 
serve the purpose once ; but for the second time, the molder 
often is obliged to use it for refuse casts. Such sand is termed 
" burned," and it must be replaced by a fresh supply. When 
freed from clay and carbon and then compared with fresh 
sand under the microscope, we find that the grains of the 
former are cracked and divided into fine fragments. Origi- 
nally, such sand generally consists of fragments of crystals 
with fissures, often filled with iron ocher or oxide of iron ; in 
other instances, it is of a different molecular condition, so that 
it will decrepitate as soon as it is sufficiently heated. The 
change constitutes what is called the burning. 

In selecting molding sand, therefore, it must be seen that 
the grains are solid and not broken particles, and that they 
are not likely to crumbla. These conditions are generally 
fulfilled by the new red sandstone (which, by the way, occurs 
in the valley of the Connecticut river), provided that it has 
not too long been exposed to the influence of air and water. 

In castings of great depth, where the liquid metal presses 
with great force upon the sides, i t is often difficult to prevent, 
upon the surface of the casting, fusion of the rims and the 
formation of furrows on the sides of the forms. The mixture 
of iron and fused silicates produced resists the best cast steel 
chisels, and the blackening is sometimes torn off in large 
pieces. In making moldings for Bessemer steel, which have 
to resist a higher degree of heat, it is best to prepare a sand 
or loam from fine clay and quartz. In the steel works at 
Bochum, Prussia, they cast tyres and wheels for rolling mills 
of steel, and the manner of making the molds is still consid- 
ered a secret. Mallet supposes that the sand used consists of 
a mixture of fine grained crystalline quartz sand and of still 
finer crushed '• artificial sand," which is produced by crushing 
steel melting pots. It is likely that both materials are bound 
together with a moderate admixture of wet clay, prepared 
from the white fireproof clay of the carboniferous group. 
As regards the coal dust, it may be anthracite or the leviga- 



ted coal of gas retortB. The blackening seems also to consist 
of pure fireproof clay and meager coal. 

Excellent natural molding materials are the titanic iron 
sands of the western Italian coast (between the Tiber and 
Naples) and of New Zealand, which are likely to find great 
use far casting. This is the case with the volcanic tufas, con- 
sisting of light refractory dust, which occurs of all colors, but 
is generally whitish yellow or gray. This tufa sand is found 
in all countries and is exceedingly well adapted for casting 
works of art. For massive castings and bronze, such materi- 
als are most valuable. Respecting the parting (isolating) 
sand, it should be clear, of fine grain, dry and of bright color,- 
so that, in opening the molding boxes, the surfaces of the 
castings may be readily distinguished from the surfaces of 
the box. 

For blackening, they use in England mostly coal dust and 
soot. Sometimes the sand is mixed with foreign substances, 
such as molasses and water, beer, yeast, oil, the washings of 
the starch factories, etc. The addition of coal dust, which 
U3 used to the amount of one fifteenth to one twentieth 
for green sand, and of one twentieth to one tenth for artificial 
sand, is common. Experience, of course, can be the only 
guide in selecting the proper proportions.'. 

Among the means for regenerating the sand, ths following 
are in use : Plowing and heaping up in long rows with fur- 
rows of from one to three inches ; in this state, it is allowed 
to lay for some time, whereupon it is mixed with fresh coal. 

Let us add a few remarks on the process of blackening. 
The mold is dusted when green sand is used, and brushed over 
with black wash when dry sand or loam is employed. With 
regard to the question in what manner these materials act, it 
has been shown by Schaf hautl, that coal, if brought to a wh ite 
heat, may form graphite. Graphite is formed in blackened 
molds, provided that the heat was not sufficient to burn it up ; 
this may be seen in a microscopic examination of the castings. 
This graphite may act in a twofold manner ; first, the crystals 
lay themselves flat against the sides of the mold and thus 
prevent the iron from penetrating into the same, or oxide 
of earbon is formed, which prevents the iron from oxidation. 
Whether or not cementation (reaction between the black- 
ened mold and the slowly cooling metal) takes place is 
difficult to decide, but it is certain that a casting produced 
without blackening shows a different appearance from that 
of a well executed casting, which has a uniform, bluish gray 
surface with close grain. 

We suggest to founders that — considering the great lack 
of trustworthy information respecting molding sands still ex- 
isting among the craft — they would do well to communicate 
their experience to the technical periodicals of the country. 

ANIMAL HEAT AMD DISEASE. 

All animals have a temperature above that of the gaseous 
or liquid medium in which they live. The temperature of 
warm blooded animals remains nearly the same in all cli- 
mates ; in man and other mammals, it is, on an average, 37° 
C. ; in birds about 41°. On the other hand, cold blooded ani-. 
mals have a temperature varying with that of their medium, 
and alwayH slightly in excess of it. Animals of warm blood 
show slight normal variations of temperature with, for ex- 
ample, the seasons, the hour of day, sleep, food, digestion, 
age. etc., but we propose at present to cunsider the abnormal 
variations which arise when the equilibrium of the system 
is disturbed. 

So delicate, as we all know, is the mutual dependence of 
the various parts of the body that, when the least injury is 
inflicted on one, there ensues disarrangement of the whole. 
The nervous system, charged with maintaining the harmoni- 
ous intercommunication of the frame, transmits on all hands 
the abnormal impression. It is not the generator of animal 
heat, but it is the regulator of it ; it directs and superintends, 
so to say, the production and distribution of heat according 
to the varying bodily requirements. Any injury done to the 
nerves tells on the animal heat. By cutting thn sympathetic 
nerve of a rabbit at the neck part, M. Claude Bernard pro- 
duced an elevation of temperature of several degrees. In this 
and like cases in which the nervous action is suspended, the 
blood flows in greater abundance, carrying with it more ther- 
mal energy. Where the opposite takes place, the blood ves- 
sels contract, and the temperature falls. 

Insuiflcient food and abstinence affect animal heat, but not 
immediately. The system continues at its normal tempera- 
ture till it has exhausted its reserve of combustible material. 
Then it gradually becomes cold. If an animal which has 
been deprived of food several days be put into a medium 
moderately heated, its functions will somewhat revive ; but 
the change is of very short duration. 

The hand of a person who suffers from some inflammation 
of the chest, or from infectious fever, is burning hot; that of 
one who has dropsy, or emphysema (in which the body is dis- 
tended through accumulation of air), is cold as marble. The 
morbid influence is almost never compatible with the nor- 
mal temperature ot the body. In the times of Hippocrates, 
before there was any examination of the pulse, elevation of 
temperature was looked on as the essential element in fever. 
Galen defines fever " an extraordinary heat (culor prwternat- 
uralis). Nor has this idea been overthrown by modern re- 
search. The pulse may rise to extreme limits without febrile 
action — as in hysteria. Whenever the heat of the body ex- 
ceeds 38°, it may be affirmed there is fever. When it falls 
below 36°, we have what is called algor. Thus the proper 
limits of normal heat are about two degrees. On either side 
of these limits, the state becomes one of disease. 

Acute inflammations, such as those in pleurisy, bronchitis, 
erysipelas, etc., are characterized by a period of 36 hours, or 
about two days, in which the temperature gradually rises to 
41°. On the third day it begins to fall, and does so (with 
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Blight variations) during three to seven days, when the dis- 
ease has run its course. Where the temperature gradually 
increases after the third day, a fatal issue maybe looked for. 
Persistent heat is here the precursor of death. In such dis- 
eases as variola and scarlatina, the heat increases until cuta- 
neous eruption ; there it remains at its maximum (about 43|° 
in scarlatina) till the eruption is completed — when it begins 
to descend irregularly to the normal state. 

Animal temperature also rises in such cases as wounds, 
tetanus, aneurism, etc. ; in strangulations, certain kinds of 
poisoning, burns, and other cases, it falls. 

Such increase and diminution in animal heat can only be 
attributed to a corresponding change in energy of the com- 
bustion which goes on in respiration. In what precise way 
morbid influences accelerate or retard the calorific process 
does not clearly appear. Some medical men suppose a fer- 
mentation in the blosd, producing su:h small organisms as 
bacteria and vibria. Others think that when local inflamma- 
tion takes place, the inflamed organ communicates heat to the 
whole body, like a stove in a closed space. Others explain it 
by nervous action. 

Swammerdam, ia ths.seventeantli.,cfiiUjiry, geema to have 
been the first who employed the thermometer in treatment 
of disease. De Haen and Hunter, in the last century, also 
made use of it ; but it is only recently that clinical thermom- 
etry has assumed a large importance. The spirit of research 
has not been content with noting the fact of a change of tem- 
perature in disease ; but the variations have been followed, 
day by day, hour by hour, and carefully recorded. Curves 
are drawn representing these variations ; and each disease 
has its characteristic curve, which is modified in a, determin- 
ate manner when the disease is subjected to this or that cura- 
tive agent. By comparing such curves with the symptoms 
observed, the stage of progress can be ascertained and treat- 
ment suited to it. For diagnosis, "it proves often most valu- 
able. Thus, in cerebral hemorrhage, the temperature falls 
suddenly to 36' and even 35° ; while, in an apoplectic attack, 
it remains at about 38°. These<4wo maladies, quite distinct 
in reference to treatment, are yet liable to be confounded 
by the observer. The thermometer obviates such confusion. 
So with other cases. 

In the foregoing facts, we have a sample of the benefit 
practical medicine may derive from physical science, and the 
precision it may attain bj the application of instiruments ca 
pable of measuring morbid symptoms. In banishing the of- 
ten imperfect and erroneous j udgment of the senses, and 
substituting, as far as possible, the distinct indications of an 
exacc instrument, a large proportion of the obstacles to meth- 
odical treatment of disease are removed. Such instruments, 
besides, often reveal peculiarities which would escape direct 
observation. Clinical thermometry is to be reckoned an un- 
doubted advance in the science of medicine. 



£DU1JN0 HENBY ENIOHI. 



It is with deep regret that we record the death, at the early 
age of 40 years, of Mr. Edmund Henry Knight, of the edi- 
torial staff of the Scientific Ambbican. He was formerly 
a Ifiading and well known member of the City of London 
Literary and Scientific Institution. He came to this country 
in 1853, and soon became a contributor to several of the mag- 
azines and periodicals. But the branch of literature in which 
he peculiarly excelled was in the writing of descriptions and 
analyses of machinery and mechanical devices. His percep- 
tion of the construction and arrangement of the parts and 
merits of a machine was almost intuitive, and the whole ap- 
paratus seemed to be formed in his mind at once, whether 
assisted by a drawing or a mere verbal description. 

The pleasant amiability of his manner secured for him 
many friends, by whom his memory will be warmly cher- 
ished. 



TE£ FAIK OF THE AUEBIC&N IN3IITVIE. 



Since our visit of last week, a new boiler, the Whitting- 
ham, has been placed in position, making four in all now 
supplying steam to the various machines. This boiler is of 
novel pattern. Its tubes, which are inclined and extend 
lengthwise, are made double, the heat passing around the ex- 
terior of the outer tube and then back through the inner 
one, while the water is contained in the space between the 
two. Tests will be applied to this generator, we understand, 
during the progress of the exhibition, from the results of 
which we shall be able to judge of its merits. Resuming the 
article in our previous issue, we continue the description of 
the 

STEAM ENGINES. 
A handsomely built Massey rotary engine of 160 horse 
power is one of the most attractive machines on exhibition. 
Attached to it is a new and improved arrangement which en- 
ables the engineer to increase or diminish the point of cut-off 
at will while the engine is in motion. Kipp's revolving cyl- 
inder engine is remarkable for its compactness. The one ex- 
hibited is of six horse power, though occupying but 23 inches 
equare of floor space, and being but 30 inches in hight. The 
cylinder contains two double pistons at right angles to each 
other, their connecting rods being in the eame vertical plane, 
both operating the sa,me ciank. Steam is admitted at the 
side. The exhaust communicates with a feed water heater 
underneath the machine, thus utilizing the warmth of the 
steam. Babcock & Wilcox exhibit a vertical steam engine 
of ten horse power, designed for steam yachts, which seems 
excellently adapted to the purpose. 

HOISTING ENGINES. 

One of the best finished pieces of machinery in the Fair is 
a geared hoisting apparatus, from Cook, Kymee & Co., of 



Charlestown, Mass. The engine is-of the ordinary horizontal 
type. There is a small rotary hoister, from Lighthall, Bsek- 
man & Co., displayed, which seems to give very fair results, 
doing good work with a steam pressure of 60 pounds. Its 
movements are entirely controlled by steam pressure. Wm, 
D. Andrews & Brother, in addition to their well known fric- 
tion hoisting engine, exhibit a new differential gear hoister 
for elevators. In the interior of a drum attached to a shaft 
are two sets of gear, for hoisting and lowering respectively. 
One third of the gearing is always engaged, so that it will 
always hold in event of a belt breaking. On the shaft are 
two pulley wheels which are made to revolve in opposite 
directions by similarly arranged belt». Either wheel can be 
thrown into operation to hoist or lower, as required, by 
means of a Volney Mason double friction clutch moved by a 
hand lever. This invention seems to be one of the safest yet 
devised for the above mentioned purpose. 
PUMPS. 

Under this heading, we have little of novelty to describe. 
Andrews & Brother and Heald & Cisco exhibit two huge cen- 
trifugal pumps which, from the cataracts of water they dis- 
charge, form subjects of great interest and call forth innu- 
merable express ions^ of woa4er ^rom ^ pinitiat ed- ^ a itorB. 
There are two vacuum pumps. Prall's consists of two cast 
iron empty cylinders, on the outside of which the valves are 
situated. They operate by allowing the enclosed steam to 
condense, thus forming a vacuum into which the water 
rushes. The stream is then expelled by direct pressure of 
steam. Hall's pulsometer or magic pump is a similar in- 
vention, but mote compact, as it is cast in a single piece. 

White & Moritz exhibit a horizontal pump, with guides 
and an outside thread on the stuffing box gland. These 
manufacturers show the working of their pump valves 
through a plate of clear glass inserted for the purpose. The 
idea is a good one and should be followed. Hardick's Nia- 
gara pumps are, as usual, in a prominent place. Four are 
on exhibition, and all noticeable for remarkably good work- 
manship. Conde & Co., of Philadelphia, display a very sim- 
ple horizontal pump. The steam valves are uncovered by 
the piston at each end of its stroke, thus doing away with 
tappets and other gear. E. T. Jenkins has a new pneumatic 
pump, which forces air into barrels and thus causes their 
contents to be driven out. Several other steam pumps are 
exhibitedj'which call for no special comment. 

GAGES, GOVERNORS, BOILEB ATTACHMENTS, ETC. 

The Recording Steam Gage Company has four of its in- 
struments, and Charles Gt. Willey shows a 24 inch steam 
gage, in operation. Three governors are exhibited, two al 
ready well known, the Shive and the Condfi, and one of novel 
invention, the Duff. The latter consists essentially in the 
arrangement of a centrifugal or rotary pump, receiving mo- 
tion from a steam engine and working in a barrel or cylinder 
containing a piston which connects with the throttle valve in 
jUctuar^taBaef-tha t, w hen tUff spBed pf^~ th e e ngin o ineroaaoB 
beyond the desired point, the pressure of the fluid, brought 
to bear on the governor piston by action of the rotary pump, 
closes the throttle valve. The Berryman Manufacturing 
Company are represented by their feed water regulators on 
all the boilers. The Albany steam trap, recently described 
in our columns, is also in operation. In belting, the only 
novelty is the double triangular belt described in our preced- 
ing article. 

There are surprisingly few novel inventions, under the 
heading of this paragraph, on exhibition. Whether it is be- 
cause the Fair is still incomplete (although the space seems 
well occupied), we are unable to state; but in the machinery 
department generally the number of machines not only ap 
pears to be smaller, but the variety is less and the articles 
displayed are of inferior interest to those contributed to the 
exhibitions both of last year and the year before. 



Statistics of Cotton manufacture. 

The Census Office at Washington furnishes the following 
statistical information relative to the cotton industries of the 
United States. The number of distinct establishments is 
956. Of these, Massachusetts has more than any other 
State, 191, while Virginia has but 11. 

Number of steam engines, 4i8; aggregate horse power, 
47,117. Number of water wheels, 1,350 ; aggregate horse 
power, 102,409. Number of looms used, 157,310; frame 
spindles, 3,694,477; mule spindles, 3,437,938. Hands em- 
ployed, 47,790 males above sixteen years; 69,637 females 
above fifteen ; 23,943 children and youths. The aggregate 
amount of wages paid during the year was $39,044,132. Ma- 
terials used, 6,333,189 pounds of cotton yarn, 136,100 pounds 
of cotton warp, 5,334,260 pounds of cotton waste. 

Value of mill supplies, 110,910,673 ; total value of all ma- 
terials, $111,737,686. Articles produced— 478,304,181 yards 
sheetings, shirtings, and twilled goods; 34,533,463 yards 
la was and fine muslins; 489,350,053 yards print cloths; 30,- 
301,087 pounds yarn; 11,560,241 dozen spools thread ; 73,018,- 
045 yards cotton warps; 11,118,127 pounds batts, wicking, 
and wadding; 493,893 tablecloths, quilts, and counterpanes; 
3,767,060 seamless bags ; 5,057,454 pounds cordage, lines, and 
twines; 906,006 pounds thread ; 8,390,050 yards cotton flan- 
nel; 39,375,346 yards ginghams and checks; 7,931,449 pounds 
waste; 484,400 pounds tapet wadding; 405,-585 pounds seam- 
less bags ; 13,940,895 yards cassimeres, cottonades, and jeans ; 
10,811,038 pounds miscellaneous products. Aggregate weight 
of goods produced, 349,314,592 pounds; aggregate value of 
product, $177,4 89,739. 

Steam Screaming Prohibited. — By an act of Parliament 
the use of steam whistles, for summoning and dismissing 
workmen or persons employed in any manufactory or other 
place, is prohibited in England under a penalty at $35. 



Reaping macblne Trials. 

A competitive trial was lately made at Brampton, Eng- 
land. An influential committee was appointed, the judges 
selected being Mr. M'Kinnell,of Dumfries, Mr. Dods, of Hex- 
ham, Northumberland, and Mr. Little, of Fauld, Longtown ; 
and no fewer than forty- three machines by the principal 
manufacturers in England, Scotland, and America were en- 
tered for competition. The machines were divided into 
three classes, but the great interest centered in the self 
delivery reapers, which, from their independence of manual 
labor (requiring only the driver), are far superseding the 
manual delivery machines. The trials commenced in a sixty 
acre field of oats, the land being rather hilly, and the crop 
much laid. The judges selected five of the machines for 
further trial. On the following day, these selected machines 
underwent a more extended trial. Towards the conclusion 
it was evident that the first prize lay between the " Interna- 
tional" reaper of Messrs. Howard, of Bedford, and the Amer- 
ican machine invented by Messrs. Kirby, of Auburn, New 
York State. The final test, however, was cutting a tangled 
and t wisted crop, w'uich the Howard " International" ma- 
chine accomplished without difficulty, the American Kirby 
choking. The first prize was, therefore, unanimously award- 
ed to MesBrs. J. and F. Howard, Bedford, and the second to 
the Kirby machine. Messrs. Brigham, of Berwick-on-Tweed, 
was highly commended, and Mr. Bickerton, also of Barwick- 
on-Tfveed, was commended. The trials were attended by all 
the leading agriculturists of the district, and the interest 
manifested in the proceedings was sustained to the end. The 
arrangements were good, and were all carried out in an able 
manner under the superintendence of the honorary secre- 
tary, Mr. Coulthard . — Engineer. 



The Postmaster General has contracted with tha White 
Slar line of steamers for the transport of the United S iates 
mails, between New York and Qiieenstown, Ireland, for one 
year, ending December, 1873, the compensation being the 
amount received for sea postages. A steamer leaves this port 
every Saturday. It appeared, on careful examination, that 
the steamers of this line average about twelve hours less 
time than the ships which have heretofore carried the mails. 



In a boiler of fair construction, a pound of coal will convert 
9 lbs., of water into steam. Each pound of this steam will 
represent an amount of energy or capacity for performing 
work equivalent to 746,666 foot pounds, or, for the whole 9 
lbs., 6,720,000 foot pounds. In other words, one pound of 
coal has done as much work in evaporating 9 lbs. of water 
into 9 lbs. of steam as would lift 3,232 tuns 10 feet high. 



During the month of August there were sixty-three rail- 
way accidents reported in this country, one person being 
killed and ten injured. From January to August inclusive 
of the^jjga fint year, ther e were 235 railw ay accidents, 156 
persong were killed, and 489 otheifa were injured. 



On THE Uses of Gab. — Mr. Henry Wurz, editor of the Gas 
Light Joiirnal of this city, announces that he has in prepara- 
tion a new work upon the utilization of gas for lighting, 
warming, cooking, kindling, motor, and other purposeSj. 
adapted for popular instruction on these subjects. 



A Trndalllc Ode. 

iTane: "Tbe Bbook."] 
I come from fleldn of fractured Ice, 

Whose wounds are cured by squeezing, 
They melt and cool, but In a trice 

Grow warm again by freezing ; 
Here In the frosty air the sprays 

Wlthfern-Ukelioar frost bristle. 
Their liquid stars, their watery rays 

Shoot through the solid crystal. 

I come from empyrean fires, 

Frommlcroscroplc spaces. 
Where molecules with fierce desires 

Shiver In hot embraces ; 
The atoms clash, the spectra fiash, 

Projected on the screen, 
The double D, Magnesium b. 

And Thallium's living green. 

This crystal tube the Plectrlc ray 

Shews optically clean, 
Nor dust or cloud appear— but stay; 

All has not yet been seen ; 
What gleams are these of heavenly blue, 

Whatwondrousforms appearing? 
What fi&h of cloud can this be, through 

The vacuous spaces steering? 

I light this sympathetic flame 

My slightest wish to answer, 
I sing, It sweetly sings the same, 

It dances with the dancer ; 
I whistle, shout, and clap my hands, 

I hammer on the platform, 
The fiame bows down to my commands 

In this form and In that form. 



COPIES OF PATENTS. 



Persons desiring any patent Issued from 1836 to November 26, 1867, can be 
supplied with official copies at a reasonable cost, the price depending 
upon the extent of drawings and length of specification. 

Any patent Issued since November 27, 1867, at which time the Patent Of- 
fice commenced printing the drawings and specifications, may be had by 
remitting to this office $1 . 

A copy of the claims of any patent Issued since 1836 will be furnished 
for $1. 

When ordering copies, please to remit for the same as above, and state 
name of patentee, title of Invention, and date of patent. 

Address Munn & Co. , Patent Solicitors, 87 Park Bow, New York City. 
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77ieC/iar ge for Insertion under tMsheadis One Dollar a Line. 1} theSfoUces 
exceed F(mr Lines, One Dollar and a Half per Line will be charged. 

Wanted — Power Bolt Cutting Machine or Pipe Cutter of J to 
2 inch tubes. Any one having a good second hand machine for sale cheap, 
to fit 4 inch square dies, will please address Box 3839, Fost Office, N.T. 

Machinists ; Illustrated Catalogue of all kinds of small Tools 
and Materials sent free. Goodnow & Wif;htman,23 Cornhill, Boston, Mass. 

Wanted — One second hand Iron Turning Lathe, 16 to 24 in. 
swing, bed fi-om 8 to U ft. long. Address, with price, C . £. Bohn, Lime 
Ridge, Sauk Co., Wis. 

Parties manufacturing machines (to run by power) for perfo- 
rating sheet metal, or having such machine for sale, please send address 
to F. A. Balch, Hlngham, Wis. 

Alcott Lathes, for broom, hoe, rake, and other handles, picture 
rolls, chair roundB, &c. Wm. Scott, Binghamton, N. Y. . 

For 2 & 3 H. p. Portable Engines, address L. Q. Skinner, 
Chittenango, N. T. 

Wanted — A second hand surfacing wood planer. Price $75 
to 1150. Address Adam Geywits, Van HornesviUe, N. T. 

Manufacturers of Farming Implements and Machinery will 
please address John E. Tyler, Boxobel, Bertie Co. , N. C. 

To Inventors — I would like a patent-right to sell. References 
first class. Address Energy, Box 1268, Boston, Mass. 

Prof. S. B. Thompson, Agricultural College, Lincoln) Ne 
braska, desires priced circulars of farm implements. 

Capital Wanted to experiment on a staple article (Bricks), 
where one thlrdlabor will be saved. AddressWm .F. We8t,Haverstraw,N.T. 

Mill Wanted, for grinding Meat and Bone, such as Craklin 
Cake. Bowen & Mercer, Baltimore, Md. 

Steam Boiler and Pipe Covering — Economy, Safety, and Du- 
rability. Saves fi-om ten to twenty per cent. Chalmers Spence Company, 
foot East 9th Street, New York— 1303 N. 2d Street, St. Louis. 

I want a partner with capital in Bolt Machinery, also some 

parties to make machines with good facilities, ftilly developed. John R. 

Abbe, Providence, R. I. 
Pipe Cutters, equal to Stan wood's, for cutting off iron or brass 

pipe. Price, H to 1, $2.50. Apply to G. Abbott, 81 Devonshire Street 

Boston, Mass. 
Pleasant Rooms, with Power to let at low prices, in a village 

of 13,000 inhabitants. Address Lock Box 139, Woonsocket, R. I. 

Ashcroft's Original Steam Gauge, best and cheapest in the 
market. Address E. H. Ashcroft, Sudbury St., Boston, Mass. 

Engineering and Scientific Books. Catalogues mailed free. 

E. & F. H. Spon, 446 Broome Street. New York. 

Dickinson's Patent Shaped Diamond Carbon Points and Ad- 
iustable Holder for dressing emery wheels, grindstones, etc. See Scientific 
American, July 34 and Nov. 30 1869. 64 Nassau st. , New York. 

Heydrick's Traction Engine and Steam Plow, capable of as- 
cending grades of 1 foot in 3 with perfect ease. The Patent Right for the 
Southern States for sale. Address W.H.H.Heydrick,CheBtnut Blll,Fhlla. 

The Berryman Steam Trap excels all others. The best is 
always the cheapest. Address I. B. Davis & Co. , Hartford, Conn. 

Meat Chopper — The Union Meat Chopper — the Beat In the 
country. For Circulars and Price Llsts,address J.Dyer,Elizabethtown,Pa. 

Wanted — Copper, Brass, Tea Lead, and Turnings from all 
parts of the United States and Canada. Duplalne & Reeves, 760 South 
Broad Street, Philadelphia, Pa. 

For Sfeam Fire Engines, address R. J. Gould, Newark, N. J. 

Machinery Paint, all shades. Will dry with a fine gloss as 

soon as put on. Ilto $1.50 per gaL New York City Oil Company, Sole 

Agents, 116Malden Lane. 
Brick and Mortar Elevator and Distributor — Patent for Sale. 

See description in Soi. Ahebioait, July 20, 1373. T. Shanks, Lombard and 

Sharp Streets, Baltimore, Md. 
Feck's Patent Drop Press. For circulars address the sole 

manufacturers, Mllo, Feck ft Co. , New Haven, Ct. 

Brown's Coalyard Quarry & Contractors' Apparatus for hoisting 

andconveylng material by iron cable. W.D.AndrewB ft Bro,il4 Water 8t.,N.Y. 

Ashcroft's Self-Testing Steam Gauge can be tested without 
removing It from its position. 

Williamson's Road Steamer and Steam Plow, with Rubber 
Tires. Address D. D. Williamson, 32 Broadway, N. Y. , or Box 1800. 

Belting a3 Is Belting— Best Philadelphia Oak Tanned. C. W . 

Amy, 301 and 303 Cherry Street, Philadelphia, Pa. 

The Berryman Heater and Regulator for Steam Boilers — No. 
one using Steam Boilers can afford to be without them. I. B. Davis & Co . 

Steel Castings to pattern, strong and tough. Can be forged 
and tempered. Address Collins & Co. ,212 Water St., New York. 

T. R. Bailey & Vail, Lockport, N. Y., Manf. Gauge Lathes. 
Walrus Leather for Polishing Steel, Brass, and Plated Ware 
Greene, Tweed & Co. , 18 Park Place, New York. 

Brown's Pipe Tongs — Manufactured exclusively by Ash- 

crof c, Sudbury St. , Boston, Blass. 
American Boiler Powder Co , Box 797, Pittsburgh, Pa., make 

the only Bafe,sure,and cheap remedy for 'Scaly Boilers. * Orders solicited. 

Windmills : Get the best. A.P.Brown & Co.,61 Park Place,lSr.Y. 

Boynton's Lightning Saws. The genuine $500 challenge. 
Will cut five times as fast as aa ax. A ( foot cross cut and buck saw, $>• 
B. M. Boynton, 80 Beekman Street, New York, Sole Proprietor. 

Better than the Best — Davis' Patent Recording Steam Gauge. 
Simple and Cheap. New York Steam Gauge Co,, 46 Cortlandt St., N. Y. 

The Berryman Manf. Co. make a specialty of the economy 
and safety in working Steam Boilers. I. B. Davis & Co. , Hartford, Conn. 

For Solid Wrought-iron Beams, etc., see advertisement. Ad 

dress Union Iron Mills, Flttsbargh, Fa. , for lithograph, etc 

For hand fire engines,address Ramsey & Co.,Seneca FaUs,N.Y . 
All kinds of Presses and Dies. Bliss & Williams, successors 

to Mays A BUsB, 118 to 123 Plymouth St. , Brooklyn. Send for Catalogue. 

Mining, Wrecking, Pumping, Drainage, or Irrigating Machln 
M7, for sale or rent. See advertisement, Andrew's Patent, inside page. 

Portable Baths. Address Portable Bath Co. , Sag Harbor, N.Y. 

Presses,Dies & all can tools. Fepracute Mch Wks,Bridgeton,N. J. 
Also3-Splndle axial Drills, for Castors, Screw and Trunk FuUeys, fte. 



Facts for the Ladies.'Mrs. E. K. Barmatym, La Sueur, Minn., has tried 
many machines and found none to compare with her Wheeler & Wilson 
Lock-Stitch, whi^h she has used seven years without repairs, earning about 
$20 dollars a weeir, and enjoys perfect health. See the new Improvements 
and Woods' Lock-Stitch Ripper. 




L Represent herewith a series oj inquiries embracing a variety of topics of 
greater or less general interest. The questions are simple, it is true, but we 
vrefer to elicit pracHcal answers from our readers. 



1. — Welding Cast Iron to Steel. — On page 144 of the 

current volume of the Soiektifio Amebioait, there is a description of the 
manufacture ofaxesby welding cast iron, as it comes fl-om the flask, to steel. 
There are a great many of your readers who would like to know how it is 
done.— J. P. 

3. — Cracks in Glass. — Having recently found a crack in 

a bottle which I was cutting in two, I was surprised to see that, when 1 tap- 
ped the bottle gently with a pestle, the crack elongated and immediately 
shortened again, so that the closest inspection did not discover any trace ol 
the extension of the fracture. Can any one explain this?— A. C. R. 

3. — Cementing Wood to Glass. — What is the best cement 

lor this pnrpotie p There is a moderate strain on the wood.— W. B. Jb. 

4. — Galvanized Iron Boilers. — You have cautioned the 

public against using these ; what is the best kind to replace them? How can 
I remove the zinc coating ? The water comes 300 feet in a lead pipe, and I 
consider that arrangement sufficiently poisonous for the present.— P. M. 

5. — Electric Light. — How can I make an electric light 
and the battery therefor, and how strong a battery do I need?— F. D. 

6. — Decomposition of Coal.^Is anthracite coal injured 

by exposure to the weather ? If so, what changes take place in it ? I flnd 
that a sample Immersed in water for 48 hours does not increase in weight.- 
C. M. 

7. — Ozonizing Oil. — What is the cheapest and simplest 

manner of introducing ozone or ozonized air Into oil?— B. S. 

8. — Plants Growing in Water. — What species of plants 

will grow best in a vessel supplied with water only? What seeds, besides 
acorns, will grow when suspended near thesurfaceof water?— J. W. K. 

9. — Stains on Prints. — I would like to ascertain how 
water stains can be taken out of prints without Injury to the picture? Also 
how to remove stains caused by mildew?— K. 

10. — Bisulphide of Carbon. — I would like to obtain bi- 
sulphide of carbon perfectly pure, while in a gaseous state. Is there any 
agent to pass It through that will rid it of the sulphuric acid, sulphuretted 
hydrogen, or particles of sulphur?— H. B. B. 

11. — Slip op Driving Whbbls. — Are not the driving 

wheels of a locomotive more liable to slip on the track, and do they not 
have less power to keep up the rotary motion when on the stroke that brings 
the connecting rod between the track and axle than when on the opposite 
over stroke?— C. T. 

12. — Blending Soap and Chalk. — How can I mix oastile 

soap (which is fresh and still soft) and precipitated chalk, % of the lormer 
and a of the latter, on a small scale ? I have used a mortar and pestle, but 
In mixing 300 or 800 pounds this will not answer the purpose.- W. E. 

13. — Specific Gravity. — D. B., of N. Y., on page 170, in 

answer to J. F. , qnery 15, page ISS, states that a body will weigh more at 
the poles than at the equator, owing to the flatness of the earth at the poles. 
Query : Does not the centrifugal motion of the earth at the equator partially 
counterbalance the force of gravitation? If so, Is not that another reason 
why a body will weigh more at the poles than at thie equator? And li not 
why is the earth at the equator raised, and at the poles depressed?- H.P.C 
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SPECIAL NOTE.— This column i 8 designed for the general interest and in- 
struction of our readers, not for gratuitous replies to questions of a 
purely business or personal nature. We will publish such inquiries 
however, when paid for as advertisements at $1'00 a line, under the head 
oj " Business and Personal. " 

ALL reference to back numbers must be hy volume dnd page. 



Carbon for Battrrt. — J. G. C. asks: What is the carbon 
used in BuDsen's and other batteries? Will charcoal answer the par- 
pose ? Answer : Charcoal will do, bnt the best carbon plates are made by 
taking coke from gas works, pulverizing It, making a paste with a little 
flour and sufficient molasses, molding It into shape, and drying It In an 
oven. 

Cementing Wood to Iron. — W. T. V. asks for a means of 

firmly securing wood fitted tightly Into a cast Iron socket. Answer: 
Faint the Inside of the socket with oil paint (white lead will do), then glue 
the wood In with strong glue. 

R. B. suggests the employment of Mr. Lamm's fireless en 
gine for the propulsion of omnibuses or cars on ordinary roads . Omni- 
buses drawn by road steamers are used in Scotland with much success. 

P. S. B., having had a dispute about self acting machin- 
ery, says : Flease say If there has ever been a clock made that went of Its 
own movement, maklnglts power by which It moves, or. In other words, a 
self winder. Some parties assert that a clock of this kind was manufac- 
tured by a watchmaker in Schwerln, Mecklenburg- Schwerln, Germany. 
Answer : We have seen a clock that was wound by the rise and fall of oil 
contained in a tube. In which was a piston. The expansion and contrac- 
tion of the liquid, caused by the ordinary changes in the atmospheric 
temperature, was made to operate the piston, one end of which was pro- 
vided with toothed racks, and so arranged that the motion of the piston 
acted on the barrel of the spring to wind It up. This clock was exhibited 
as a " perpetual motion." As to the particular clock you speak of, we 
have no Information. 

Rusty Lightning Rods, — A communication in your paper a 
few weeks since, on the lightning striking the rod on the Washington 
monumeat at Baltimore, has Induced me to ask whether a rusty rod Is of 
any use in protecting buildings? A few years ago a company came 
around putting up a cable rod. I had an old rusty rod up at my house. 
They said a rusty rod did no good, and said they formed a battery in the 
ground by putting a piece of copper and zinc around the rod, which pre. 
vented It from rusting, and would take off any rust there might be on It, 
which statement was a humbug. In less than one year it was as rusty as 
it could be, and as the one they took down. Now there are other parties 
around, saying a rusty rod is of no use, and wanting to take down this 
rod and put up theirs, a galvanized rod.— H. C. Answer: There would be 
no advantage in the change. A rusty rod will conduct the electricity as 
well as if It were galvanized. 

Position of Eccentric on Crank Shaft. — To M., query 

11, page 123.— In a well constructed slide valve engine, the extreme throw 
ofthe eccentric Is about three eighths of a revolution In advance of the 
crank (when a rock shaft Is not used), and not at right angles, as argued 
by the foreman spoken of. And you are right in regard to placing It In 
position so that the valve will open at the right point. The foreman 
should assist a machinist in setting up some elide valreenKlneB.—G. B. 8. 



Closing the Pores of Wood.^0. S. C. asks for directions 

for closing the pores of wood so as to make It air and watertight. An- 
swer : Fainting of varnishing will effect it ; If you use varnish, choose one 
thatwiU resist air* water, or whatever else your wood maybe subject- 
ed to. 

L. K.J of Mass.i sends a mineral specimen and desires to 
know what It Is, andlf It Is worth anything, and what It Is used for. It 
was, he says, dug out ofthe earth In one of the hills In his town. He found 
also another article on the same hill which Is very fine earth and seems to 
be All! of bright gold colored dust, so that when rubbed In the hand It 
presents a bronze appearance. Answer : The specimen yon send Is kaolin 
ear4ih, resulting from the decomposition of granite. It consists mainly of 
silica and alumina, and is used, when pure, in the manufacture of porce- 
lain ware. The other substance referred to Is probably micaceous or tal- 
cose earth ; we cannot decide without a sample. 

L. S., of Pa., writes : Enclosed I send you a sample of in- 
crustation from my steam Doller. Whatever It Is, It eats through the Iron 
very rapidly, and blowing the boiler off once a day does not seem to re- 
lieve It at all. I use water from a natural spring. 1 think It Is mostly 
salt in the water, with perhaps some lime which gets Into the water 
courses from the surface, as there Is a great deal of salt water pumped 
out of the oil wells and allowed to run out upon the ground. I should 
like you to tell me what this sample Is composed of, and what I can use 
to counteract the effect ofit on my boiler. I read a short time ago that 
the Oneida Community had overcome a somewhat similar trouble by the 
use of tannate of soda. Could you tell me the proportion to use and 
whether it would be beneficial In my case? Answer: The corroding 
substance Is, as you suspect, chloride of sodium (common salt), with lime. 
Iron, and other Impurities. In our oplnlon,itwlllbefarcheaper to se- 
cure rain water for your boiler than to attempt to neutralize this with 
any chemical substance. 

Diamonds.— To C. W. P., query 1, page 138.— The best test 
Is experience ; but If It be not a diamond. It can be scratched with a file. 
A diamond also Is cold to the touch, and all Imitations are w^rm. As 
regards the value there Is no rule, as stones vary in color ana shape. The 
oldEngllshrule, previous to 1843, was to square the weight of the stone 
and then multiply by 40, but now it would be more nearly right to square 
the weight and multiply by 120. This rule only applies to 'Vhlte and per- 
fect stones.— J. H. G., of N. T. 

Fetid Water. — To E. H. H. — The cistern is made of white 
pine. The water Is from the roofs covered with pine shingles. The water 
does not come In contact with paint of any kind. The pump pipes are 
of Iron, conductor pipes, of tin. The pump is used constantly.— F. D. 
H.,of N. T. 

Position of Eccentric on Crank Shaft. — To M., query 

11, page 122. —You are right and your foreman is wrong. The position ot 
the eccentric varies with the lap and lead of the valve ; a valve cutting off 
at % stroke does not have as much lead as one doesjcuttlng off at % 
stroke. The more lap you have, the more lead you have, because if the 
valve Is longer (or has more lap), the eccentric has to bejarther ahead to 
open the port. Engines running very fast require more lead than slow 
ones.— C. W. W.of Ind. 

To DETECT Sulphuric Acid in Vinegar. — Mince the 

pickles with a glass or Ivory knife, and then pour over them a little weak 
ammonia. If a blue color be produced, It is certain they contain sul- 
phuric acid. The above Is as simple and certain as any test I have ever 
trled.-D. N. B,,ofPa. 

Value of Pure Gold. — To S. A. G., query 7, page 138 

The value of gold, 24 carats fine. Is $1 '04 to $1'06 perdwt,— J. H. G.,Of 
N. Y. 

Exterminating Ants. — I send the modus operandi oi Texas : 

Take four ounces of cyanide of potassium and onepint of water, and af 
ter it is dissolved, pour one tablespoonfal or more down their nests or 
where they frequent. The effect Is so powerful that the smell will kill 
them, but It musl. be used with care, as It Is poison to man and beast.— 
M. M. , of Texas. We advise no person to use the remedy. Better endure 
the ants than the risks of poison by having cyanide of potassium about 
your house. —Eds . 

Gunpowder in Cartridges. — ToC.W. L., query 17, page 

153.— Gunpowder In paper cartridges. If kept dry, does not deteriorate. 
A great difficulty, however, arises from the utter spoiling of the fulmin- 
ate or priming, even in metal cartridges, so renderlngthem quite useless. 
Such cartridges, kept In a ship or other magazine. In the course of twelve 
months or less are ruined.— G. H. H. , of Mass. 

The Magnetic Pole and the Meridian. — L, H., in query 

3, page 106, asks "how far the pole star is from the zenith of the north 
pole?" I suppose he means "what Is the regular distance ofthe pole 
star from the north pole, that is, the azimuth ?" I could ans iver more to 
thepolntifhehadstatedhls latitude. The present polar distance of the 
north star Is 1° W\Ziff, The azimuth may be found by the following 
iormula: Let A=azlmuth, F=-polar dlstance—l" 23/ 13 4", L— latitude of 
place;then A— thesInePdlvldsd by the cosine L. To find the magnetic 
declination (variation), observe the extreme elongatIou,of the pole star, 
and add the azimuth to the bearing. If the elongation be east. If the 
western elongation be used, the difference between the azimuth and 
bearing Is the true declination. To flnd the true meridian: 1st. Suspend 
a long plumb line from some elevated point, and let the plumb bob pass 
Into a pall of water to reduce Its vibrations. Set up a compass or other 
Instrument about 20 feet south of the plumb line. When the pole star 
and AUoth are bisected by the plumb line, that Is, when they are both In 
the same vertical plane, or more accurately 17 minutes afterwards, the 
pole star Is In the true meridian; sight to It then, and fix the line or ob- 
serve the reading, which will be the true declination of the needle. 2d, 
Sight to the pole star while apparently moving westward, observe when 
It seems to come to rest a few moments; It Is then at Its extreme western 
elongation. Fix the line thus obtained. Observe likewise the extreme 
eastern elongation and flx the line, and a line midway between the two 
is the true meridian. If a transit or theodolite Is used in the above obser- 
vations, it will be necessary to Illuminate the cross hairs by the light of a 
lamp or candle reflected upon them from white paper, as those stars can 
only be seen In the dark. AUoth {Ep^lon ursce majoris) is that star In 
the Great Dipper which Is nearest the bowl, and Is the third from the end 
of the handle. Declination In the Western States Is east, and vice versa. 
—J. B. J., of Mass. 

Power for Fan.— A. D. L., query 9, August 17, will not 

find any one to tell him how much weight will be required to drive his 
fan unless he can say how much the wcrk will be; and that will depend 
chiefly on the pitch of his fan. But he wants 9,000 revolutions In an hour, 
whatever that pitch may be, and he has 10 feet or 120 inches, or 2 inches 
per minute, as the speed of his weight. If his barrel be 3 Inches in diame- 
ter, and the wheel, say, 12 Inches with 60 teeth acting on a pinion with 6 
teeth, and this pinion carries another 60 teeth wheel, the latter, engaging 
thepinlon ofthe fan shaft, having 9 teeth, he will get about 9.000 revolu- 
tions when his weight has run down;inthiscase, ashedoesnot knowthe 
power exhausted at the working point, hemustpUeon the weight until 
he gets the right speed. If I have calculated right, 100 pounds weight 
would be balanced by about a quarter of a pound added to a leaf of the 
fan ; but a quarter of a pound pressure upon the air displaced by one leaf 
of the fan would produce a pretty good effect. Will he let us know how 
he succeeds?- B. H. A..ofMd. 

Preserving Polished Steel Surfaces.— To F. & N., query 

23, page 138.— Warm equal parts by weight of white wax and spirits of 
turpentine, so as to make a salve ; lay a very thin coat of It on the pol- 
ished article, and rub It uniformly over with a dry piece of linen. Or, 
melt one ounce of paraffin in a glass with a wide mouth by putting the 
glass in hot water; then add IH ounces of petroleum and shake the mix- 
ture In the corked bottle until itbas stiffened to a salve, which is to be ap- 
plied as before 6tated,*A. 0; S.,ofN. Y. 
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BuBSTiNG OP Saws.— To J. A. H., query 14, page 58.— It is 

possible for saws to be run at so high a rate of speed as to burst. An In- 
stance came to my knowledge In the town of Blanchard, Piscataquis 
county.Malne.— F. S. B., of Me. 

Bed Ants. — J. C. W., August 10, enquires how to get red 
ants out of a cupboard. Here Is a plan that never fails. Moisten a towel 
with sweetened water, grease, or anything that will attract them, and 
spread It In the cupboard, and as soon as it gets covered with them, take 
It out, and throw it In a kettle of boiling water. Repeat the operation 
tin you kill the last one of them. 1 have destroyed a whole colony of 
them In a single night.— D. W. B. 

Drilling Holes in Glass. — W. V. B., query 11, page 138, 

islnformed that to drill holes of any size In glass, he has simply to secure, 
over the place to be drilled, a thin piece of pine (like that used for back- 
ing pictures) with a hole through It the size of the one desired In the 
glass. This is simply a guide for steadying the drill at starting. The 
drill Is a brass tube of the size desired, the thinner the better. Put a e en- 
ter Into the top of It, and run with a common bow, like that used In drill- 
ing by watchmakers. Feed the drill with rather fine emery, and keep 
wet with a saturated solution of gum camphor ta spirits of turpentine, 
and you can drill glass as easily as brass. The tubular drill cuts out a 
circular core, and the hole can be smoothed or enlarged to any desirable 
extentwlth a round file wetted with the solution referred to. Eeep the 
drill upright.— W. E. H. 



Oommanlcatlona Received.* 

The Editor-of^^the^ SoiBSTTifio ^ AuimroA .T S n c b n ow ledges, 
with much pleasure, the receipt of original papers and con- 
tributions upon the following subjects : 

On a New Method of Telegraphing — By G. W. 

On Spectrum Analysis. — By W. A. M., Jr. 

On Binary Engines. Being a reply to a recent Editorial 
Article in the Scientific American.— By. J. A H. E. 

A Mechanical Bye. — By J. E. E. 

On the Force of Falling Bodies.— By W. A. A. 

On the manufacture of Portland Cement. — By A. 0. 

On Desirable Household Articles.— By F. G. W. 

"Science and Theology.— Bv W. L. T., also E. B. 



Under tht» heading we shall pubUah weekly notes oj some q/ the morepromi- 
nent home and foreign patents . 



Stop Cock. - John Stevens, of New York city, assignor to Joseph H. Dev- 
lin, of same place.— This Invention relates to a new construction of valve or 
stop cock for gas, steam pipe, etc. , with the object of Insuring a good fit, 
even wear, and satisfactory operation by simple and economical means. 
The Invention consists chiefly In making the valve proper of a perforated 
disk, which Is drawn against the lower side of a perforated plate and turns 
thereon to open or close the apertures. With this feature Is connected a 
new manner of arranging the upper part of the valve mechanism for giving 
the valve the requisite quarter turns and holding It tight against Its seat. 

FB0IT Dbteb .—Albert palge and George Wilkinson, of Chicago, 111.— This 
invention relates to a combination, with a fruit pan, of a steam generator 
having steam tight valve spout and a heater, confined In a heat retaining 
case, and coming only in contact with the bottom of the generator, where- 
by the fruit may be steamed and a high heat continuously applied until In- 
sects- are wholly destroyed, while the evenness of temperatur^ln steam pre- 
vents any Injury to the frnlt and allows all parts of It to become uniformly 
permeated with the beat. 

StbakMastioatoe. -Richard F. Cook, of Jacksonville, Florida.- This 

invention COPslstSDr a t;iu o r «J d Uf c ^y rng a t a d table a nd a aprrnflfltpd roll e r 



combined in such manner that the steak, being placed on the said table 
and the roller turned forth and back, the latter will roll over the steak, and 
crash and masticate it very efficiently, the table and roller being held In 
contact with each other or with the steak between them by springs, which 
compensate for the variations In the thickness of the steak. 

Maohihx fob FBBSBisa Boopiua Tilbs, bto.— Calvin J. Merrill, Upper 
Alton, 111. , assignor to himself, Frank F. Merrill, and Charles C. Merrill, 
same place.— This Invention has for its object to furnish an improved ma- 
chine for pressing roofing tiles, window caps and sills and other articles, of 
potter's clay, and consists of segments of wheels or cylinders, which are 
pivoted to a suitable frame work. To the faces of the segments or cylinders 
are attached one or more sets of les, which are so constructed as to give the 
desired form to the article to be made. The dies are curved to correspond 
with the curvature of the faces ot the segments, wheels, or cylinders, so that 
they may begin to press the clay at one corner or edge, and may pack and 
press the clay Into all parts of the dies, forcing the surplus clay out at the 
other corner or edge. In forming roofing tile, the nail holes are formed In 
the clay while under great pressure by pins Inserted In the segments or cyl- 
inder, and which pass out throogli holes in one die to rest against the other 
die. In using the dies, a small metallic plate, ofthe same form as the lower 
die, is placed in said lower die, upon which the clay is pressed, so that the 
pressed article may be removed from the die by raising the said plate. Suit- 
able mechanism conveys power to the apparatus. 

Fbhoe.— Henry B. Ramsey, Rockvllle, Ind.— The object of this Invention 
Is to furnish a portable fence for farm and other purposes, consisting of 
panels composed of horizontal rails or slats and upright battens. The 
fence Is supported by means of ground sills and braces attached to alternate 
panels. The rails are nailed to the battens In the usual manner, and the 
sills are fastened to the battens by nails or bolts, so as to make the connec- 
tions secure at about the middle of the sills. The sill will extend about an 
equal distance in each direction. The brace Is attached to one end of the 
sill, and extends at an angle to the top of the batten, and Is fastened at each 
end. A recess is made in one or more of the rails (preferably In the middle 
rail). In putting the panels together, the ends of the two pa;i|ls lap each 
other, and a projection on the one panel engages with the recess on the 
other. A notch fits over the top of the sill, while the bottom rail fits into 
a prepared space, and the second rail from the top fitsunder the brace where 
the brace forms an acute angle with the batten. For turning an angle the 
panels are secured together by bolts. The ends of the panel are4)repared 
alike, so that it Is connected to another panel with sills and braces prepared 
at both ends, as has been described. 

Maohikb fob PuNOHiifG METAL.— Norman C. Stiles, Mlddletowo, Conn. , 
assignor to the Stiles and Parker Pfcss CQmpaqy, sanje place.— This in- 
vention consists, first, of a stripper, for holding the bar of metal for the 
withdrawal of the punch after punching the hole, so arranged that It will 
oscillate when the bar is drawn against It and take any position or Inclina- 
tion that the upper surface of the bar may have, so as to bear alike on op- 
posite sides of the punch, and thus prevent the oar from tilting and the fre- 
quent breaking of punches. Secondly, the invention consists In having the 
stripper suspended Irom the upper portion of the Irame, so as to leave a 
clear space above the bed die to allow the turning of bar or plate to be 
punched in any direction, and to facilitate the presenting of wide plates to 
the punch. Thirdly, an arrangement for adjusting the eccentric toothed 
ring, by which the punch Is shifted higher or lower, whereby a nicer or finer 
adjustment can be made than with the arrangements heretofore used; and, 
fourthly, of a punching machine with the plate or table,whereon the bed die 
and the upper portion of the Irame and operating gear are mounted, so piv. 
oted to a stand and provided with braces that the table can be tilted back- 
ward to the extent of ninety degrees or less to faciUtatethe discharging of 
the punched or stamped articles ; the object being to have the table stand at 
an angle of forty-five degrees, or thereabout, so that the work will slide or 
fall away from the die as soon as it is stripped from the punch, (See engrav- 
ing on page 287, volume XXVI. Soiestific Amesioait.) 



Clothes RAOK.—Charles J. Schaeier and George W. Schaef er, of Tonk- 
ers, N. T.— This Invention consists of a series of bars pivoted upon a hold- 
er for swlnglnghorizontally to spread out for receiving the clothes; and 
the said holder Is pivoted to a clamp for securing to the edge of a table, 
door, or other projection. The said clamp may be secured either to a hor - 
Izontal or vertical projection and still hold the bars horizontally. 

Button .-Alonzo H. Savage, Ashtabula, Ohio.— This Invention has for 
Its object to turnl h an Improved device for lastenlng buttons to garments 
In such a way that they will not pull or tear out, and which will enable the 
buttons to be applied without thread, needles, or machine; and It consists 
In the combination, with the button plate or head, of a spiral wire or 
spring, forming the shank and Inner plate of the button. 

Mile Vessel.- Maria L. Shade, Fair Grove, Mo.— The object of this In- 
vention Is to ftirnlsh vessels for keeping milk and cream, which shall be se- 
cure against worms. Insects, etc., and It consists In a round vessel with a 
contracted base, the expanded rim of the vessel being provided with asur- 
roundlng flat flange and a conical pivoted cover, the latter being secured 
In place by a spring catch. 

Turbine Wateb Wheel.— George C. SteVens and Joslah F. Stevens, of 
Ayer, Mass.— This Invention relates to a new gate arrangement-gate ad- 
justing mechanism ; to a new form and construction of guides, and to an 
adjustable teature of the wheel case ; all with the obj ect of improving the 
operation and facilitating the proper adjustment of all parts of the wheel. 
The invention oonsistslin the application to turbine wheels of a series of 
balance gates, each adapted to close two chute channels ; In plates that are 
affixed to the chutes to insure a tight joint ; In making the wheel case verti- 
cally movable on the gates as they wear ; and In making the gates adjusta- 
ble In pairs. 

F"nfiF H»T_BArffi.=(tegri;?-Tr '^VfiB. '"otnp. '^ v.— Thla iTiTentlonhas 
special reference to an improvement In the arrangement of the crank shaft 
and tripping mechanism, whereby the rake Is raised and lowered for dis- 
charging the gathered hay. The Inventor proposes to extend the crank 
shaft to both wheels, and gear it with them by pinions and wheels, and ar- 
range t e pinions so they can turn backward on the crank shaft loosely, 
but provide a ratchet and pawl so that In turning forward they engage the 
shaft and tarn it. Thus a double geared arrangement may be obtained for 
working the rake without side draft, and yet It will not interfere with the 
running of the machine around curves, or the turning of one of the truck 
wheels faster than the other. 

IMPBOVED CoBPSi PsESBBVEB .-Nicholas F. Curran, Baltimore city, Md. 
i— The Invention consists In placing double glasses with covers on the top of 
case. In arranging air spaces between the outer shell and Ice spaces,ln attach- 
ing Ice chambers rigidly to sides but entirely Independent ol top and bottom, 
and m making the whole burial casket In three pieces. By these improve- 
ments, the body can be first laid out on the cooling board, the other parts of 
casket then put around It, and boxes of Ice finally placed In their appropri- 
ate chambers. This avoids all nailing, screwing, rattling of Ice or shifting 
of the body, and Is doubtless a very decided Improvement over anything 
heretofore known In this branch of art. 

IMPEOVED Fabe Box.— John C. Schooley, New York city.— The great aim 
In this invention is chlefiy to provide a hand or portable fare box so con- 
structed as to Insure two results : 1 st, that the money or tares once deposited 
cannot be abstracted through the mouth or entrance, and Sdly, that the 
natural movement of the hand In raising the box to receive a fare shal 
cause the farelast put In the box to be deposited In the Inner compartment 
or chamber out of reach of wires or other means of manipulation which 
may be employed to secure it. The object is attained by a peculiar but ex- 
ceedingly simple arrangement of inclined planes or partitions and hinged 
valves. For particular or ftarther Information, see the patent. 

WABHraaMAOHiNE.- Johns. Ord, Soquel, Cal.— The Invention consists 
In simultaneously operating two corrugated rubbers reversely over clothes 
resting upon a stationary rubber. In using a slotted holder and double 
crank Shalt to give simultaneous but reverse motion to the top rubbers, In 
combining the top rubbers operated by a crank shaft passing through their 
slotted holders, with a top bar In movable bearings. 

Deop Hamheb'.— Norman C. Stiles, Middletown, Conn., assignor to the 
Stiles and Parker Press Co mpany, of same plac e.— The invention consists 
4a-eOTtat n impru V m aBgW~npon drop nammefT'ur preHseii. me spuul rur 
raising ihehammerby the belt is arranged on the shaft so that it can turn 
Independently of It and slide endwise, with a considerable range between 
the clutches, with which It connects alternately. Said clutches are con- 
nected with and turned by their respective driving wheels, which turn 
In opposite directions and are kept constantly in motion. A wide collar 
Is made at one end of the spool, with a groove in its face, with which the 
pin of a shiltlng bar engages to msve the spool endwise for connecting and 
disconnecting It with the clutches, also to keep the spool clear of the 
clutches when the hammer falls. To have the spool turned alternately by 
the two driving wheels to raise the hammer. It is necessary for the shifter 
to be moved as follows : The spool being midway between the clutches at 
the moment the hammer begins to fall, said shifter will then move the spool 
—say to the right-into gear with clutch plate 1, which raises the hammer ; 
then said shifter will move the spool to the left far enough to disconnect It 
from clutch 1 ; then, when the hammer falls again, It will move again to the 
left, gearing the spool with clutch 3 ; then, after the hammer Is raised, it 
will move to the right to the center ; and then, after the hammer again falls. 
It will move to the right to connect with clutch 1 again, and so on. 

Seed and GtTANO Distbibotob.- William J. West, Greenville, B. C— The 
invention consists In providing a seeder hopper with a pendent swinging 
shoe, whereby the grain and gnano are held until said shoe is tilted, siaken 
and caused to distribute It; in providing t^e shoe with a leather or other 
^ube placed centrally at the conveying end so as to place the seed always In 
the middle of the furrow i and In a plumb, so placed as to enable the opera- 
tor always to know when he has the shoe at the proper Inclination. 

IMPBOVED SoLDEEiKO Appabatcs — Wm. D. Brooks, Baltimore, Md.— 
The Invention consists in a new mode of applying a blowpipe to solder- 
ing machinery, of absorbing and carrying off the heat thatrises from the 
burners, of adapting the cap holder to adjust Itself to the can which Is be- 
ing soldered, and of preventing the escape of heat in a lateral direction. 
By these Improvements, the tray can be slid forward and the cans can be 
soldered as fast as they can be handled, while a sounder Joint than usual Is 
provided In one tenth the time and at greatly less expense. 

Check Vaive Indioatoe.— Joseph G. Blackburn, New York city, as- 
signor to himself and Frank M. Klmberly, same place.— This invention has 
for Its object to furnish an Improved device for attachment to check valves 
to show whether they are working properly, and which may be applied 
with the same facility to an old as to a new valve. The Invention consists 
In combining a glass tube; stem; anid bonnet with a check valve, so that the 
latter can always be seen by the engineer, while the former can be readily 
detached to obtain access thereto . 



MoBTisiNa Maohine.— J. Richards, Philadelphia, Pa. 
Faballeb Ruleb.— T. Bergner, Philadelphia, Pa. 
PtjBiPTiNG Gas.— E. White, New York city. 
PuLVEBizEB AND Sepabatob.— R. Spcnccr, Ncw York city. 
Reapeb and Moweb.— W. a. Wood, Hooslck Falls, N. Y. 
RoTABT Engine.- E. P. Jones, Leflore county, Miss. 
Sewing Machine.— I. P. & C. D. Flshburn, Cincinnati, Ohio. 
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ITEW BOOKS AND FVBLICAIIONS. 



The Sate of Patents. By William E. Simonds, Attorney 
and Counsellor at Law, Hartford, Conn. Price $1.25. 
A neatly printed little volume of 100 pages. In addition to the usual forms 
for assignments, licenses, contracts, etc. , the author gives, under appropri- 
ate heads, some very useful hints on the best mode of Introducing, and the 
value of, new Inventions. One chapter Is devoted to "Newspaper Adver- 
tising," In which he points out the Importance to patentees of having their 
Inventions illustrated ana described In the Soiektifio Ausbioan and 
other kindred publications. 



Inventions Patented In Ensland by Americans. 

rComplled from the Ck>mmlssloners of Patents* Journal. ] 

From Augnst 30 to September 9, 1872, Inclusive. 

COLOBED Papeb.— G. La Monte, G. G. Saxe, C. H. Clayton, New York city. 

Eleotbio Gas Lighteb.— Electric Gas Lighting Company, New Yorkclty. 

ELEOTBia Gas Liqhtbb.- J. P. Tirrell, Charlestown, J. W. Hether, W. C. 

Clarke, Chelsea, Mass. 
Making Molds.— J. Anderson (of New York city), Glasgow, Scotland. 



Auger, P. Kavanagh 131,279 

Bagholder, E. N. Giles....; 131,287 

Bagatelle table, W. Evers 181,859 

Bearing, antl-frictlon, A. Hall 131,162 

Bed bottom, E. S. Field 131,158 

Bed bottom, N. Smith and E. S. Field 131,187 

Bed bottom, spring, C.R. Pickett 131,180 

Bed bottom, spring, G. W. Hardy 131,165 

Bedstead slat, D. Wehrle 131,198 

Bee hive, H. A. King. .' 131,168 

Beehive, P. Brown 131,247 

Beehlve.E.R. Moulton 131,296 

Belt gearing, G. B. Hamlin 131,268 

Berth, oscillating, L. D. Newell 181,223 

Binder, temporary, J. F. Adams 131,203 

Binder, temporary, M. A. Shepard 131,239 

Blacking, shoe and stove, J. Brelnlg 131,245 

Boiler attachment, wash, D. E. Janes 131,275 

Boiler, wash, W. H. Lowrey 131,285 

Boiler, wash, J. Davis 131,212 

Boiler, steam, E. Alnsworth 131,204 

Boilers, blow off for, E. F. Husted ....131219 

Bolts, machine for trlmmlag, A. Ford 131,159' 

Bolting machine, J. H. Jones 131,278 

Boot pattern, J. F. Daniels 131,254 

Bdot and shoe crimping machine, L. O. Makepeace 131-,288 

Bracket, hanging, H. Policy 131,298 

Brake, alr.T. Luce 131,286 

Brake, sled, W. D. Johnston 131,220 

Broom band, F. G. Harding 131,270 

Burners, carbureting attachment for Kas, J. H. Butler, Jr 131.210 

Cabinet, kitchen, M. B. Smith 131,186 

Canister for tea and coffee, A. B. Day 131.25S 

Card cylinders, cleaner for. Smith and Squires 181,]8& 

Carpet stretclier, O. Vanorman , 131,196 

Carriage, child's, H. Weed 181,31T 

Oartrlflpp Bbnt n RSnalrlar -rr^-r-i-^W.-"" 



Cartridges, crimping, C. E, Sneider 131,188 

Castings, mold for, J. R. Davles 131,214 

Chair, invalid, H. F. Slebold 131,230 

Chair, rocking, C. Elbee 131,165 

Chair, tilting, D. E. Teal (reissue) 5,054 

Chair, tilting and revolving, D. E. Teal (reissue) 5,055 

Churn, D. H. Stevens 131,231 

Cigar machine, J. Ochs ,.., ', 131,177' 

Clamp, J. A. Traut 131,195 

Clock, striking, L. Myers 1S1,175> 

Compound, lubricating, B. French 131,264 

Compounder Bremen blue, coloring, C. H. Petsch 131,29T 

Compound for treating malt liquors, W. Zinsser (reissue). 5,057 

Corset, H. S. Flood 131,26Z 

Corset spring, G. Schneller , 131,30S 

Cultivator, G.D. Cleaveland 131,150 

Cultivator, G. A. Forsgard 131,160 

Cups, securing handles to tin, J. Fleming 131,261 

Curtain fixture, W. J. Wells 131,318 

Curtain fixture, H. Policy ,.\ 131,299 

.Dental drill, W. S. Elliott.. , 131,156' 

Drl)l, rock, J. M. Raymond 131,301 

Electrotype molds, coating, s. P. Knight 131,169 

Elevator, D. Knowles 131,170 

Envelope and letter sheet combined, C. Schwelzer 181,184 

Excelsior machine, D. F. Brackett 131,147 

Fan wheel, rotary, T. H Walton 131,238 

Fastener, sas ,G. F. Wright 131,321 

Fastener, shutter, R. R. Ball 131,149 

Fellies, machine for cdttlng, I. S. Moon 131,298"". 

Friction clutch and brakes,. D. Banks, Jr. , 131,207 

Furnace for melting steel, heating boilers, etc. , P. W. Mackenzie .... 181,287 

Gas, carbureting Illuminating, T. M. Fell 131,157 

Gas from petroleum, generating, A. I. Ambler 131,240 

Gate, C. Edgar 131,857 

Gin feeder, cotton, S. Z. Hall 131,168 

Governor,H. H. Lament 131,882 

Governor, J. H. A. Gerlcke 131,161 

Grapes, machine for cutting and stemming, C. Wadhams 131,316 

Harvester, J. A. Shephard 181,307 

Hatchet, S. Daugherty 131,211 

Hay, machine for cutting, Fleming and Willson (reissue) 5,049 

Headstall overcheck, J. B. Loomls 131,284 

Heater, gas, A. Komp 131,280 

Heater, cheese vat, H. H. Roe 131,302 

Heater, flat Iron, W. C. Wren 131,203 

Hook, snap, G. Ha veil 181,871 

Hook for draft chains, whlflletrees, etc, V. B.Paul 131,884 

Hook bending machine, W. Mallck 131,889 

Hydrant, C. L. Stacy 131,191 

Insulators, press for making glass, Deemer and Enflnger 131,153 

Key seat cutter, L. M. Mooney igi 393. 

Knitting machine, H. L. Arnold 131144 

Lamp shade, G. Macbrlde 131173 

Lamp burner, Argand, J. B. Fuller 131,865 

Leather work, seam for, S. W. Shorey 131308 

Leather, coloring tanned, B. H. LIghtfoot, (reissue) 5,053 

Lime kiln, J. McAdams 131,290 

Loom for weaving pile fabrics, W. Webster 131,197 

Medical compound, C. B. Hurst 131,167 

Metal, machine for punching, N. Thompson 131,188 

Moldings, machine formaklng metallic. Parkin and Smith 131,179 

Moldings, machine for making metallic, Adler and Rogers 131,889 

Mortising machine, E. Wallace 131,839 

Mill, grinding, A. Verbeok, (reissue) 5,056 
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Nail plates, machine for feeding, L. Richards 

Oil, etc., producing, J. D. Stanley 

Oil tank fitting, H. F. Snyder 

Ordnance, lock for, N. Thompson 

Organ, cabinet, R. W. Blake 

Oven, baker's, Vance and Hall 

Padlock, C. A. Wallln 

Pall, folding, K. Sabin 

Paper tor keeping off mosquitoes, J. Baquol 

Photographs, etc., burnisherf or, E. B. Weston 131,319, 

Picture mount, J. H. Fitzglbbons 

Pipe for water and gas, manufacture of composition, C. W. Hebard. 

Planter, corn and cotton seed, A. Ingalls 

Plow, A. J. Bonander 

Plow, H. M. Skinner 

Plow, gang, A. W. Hoyt 

Power, apparatus for multiplying, J. B. Dubois 

Press, baling, J. P. Taylor 

Press, baling, S. P. Cady 

Printing press. Hoe and Tucker 

Kack, clothes, A. W. Voegtly 

Rack, dry goods, D. Kelser 

Rake, horse hay, R. S. Ryker 

Rheostat, G. Little 

Rivets from belting, machine for removing. Crafts and Updegraff 

Roller, land, J. Lanyon 

Sawing veneers, machine for, F. H. Plummer 

Scissors, S. W. Huntington 

Seeding machine, J. M. Culley 

Sewing machine, J. L. Hinds 

Sewing machine, boot and shoe, W. J. B. Mllla 

Sewing machine, automatic brake, A. S. Hanson 

Sewing machine, presser foot, C. Decker 

Sewing machine treadle, Sortman and Confare 

Sewing machine tuck creaser, C. Armstrong 

Sewing machines, rutHlQg attachment to, W. T. Johnston 

Sewing machines, ruffling attachment to, J. ti. Powell 

Sewing machines, ruffling attachment to, A. Johnston, (reissns) 

Sewing machines, stop for, N. Robbins 

Shaft coupling, W. J. Bamford 

Shoe, C. C. Morse 

Shoe, over, I. F. Williams 131,199,131,200, 

Stand, show. J. R. Falmenburg 

Stave Jointer, G. Vi. Corson , 

Stove, heating, S. S. Utter 

Stove pipe shelf. F. Arnold 

Stump extractor, H. H. Rueter 

Sink trap, G. Preterrc 

Skate, roller, J. A. Todd 

Soap, appiiratus for stirring and mixing, C. Lehmann 

Spark arrester, G. H. Griggs, (reissue) 5,050, 

Sphere, armlllary, U. Bryant 

Spring for cars, etc. , metallic, A. Egan 

Switch lock, Sloan and Stveetser 

Table fastening, W. R. Sawyer 

Table, sewing machine, J, C. Cochran 

Tag fastening, T. P. Marston 

Telegraph key, vertical, A. B. Shearer 

Thrasher and cleaner, grain, J. J. Stoker 

Ticket, railroad, T. A. Jebb ■. 

Trunks, constrnction of, H. H. Evarts 

Tobacco, treating, F. W. Kreymborg 

Tub for washing machines, R. H. Boyd 

Valve for stand pipes, check, G. W. Qallenbeck 

Vehicles, wheel ior, J. S. Hamlet 

Vehicles, wheel for, E. N. Morley 

Ventilator and dust arrester, L. K. Fuller 

Wagons, draft attachment lor, W. P. Brown 

Wagons, etc., skein and box for, J. R. Da vies 

Wardrobe, portable, T. R. Tlmby 

Washboard, J. S. Brooks 

Washing machine, A. IX. Calkins 

Washing machine, J. Lowtn 

Washing machine, A. Richardson 

Watches, reversible pinion for, J.K. Bigelow 

Water wheel, turbine, W. A. Terry 

Wells, tool for enlarging the bore of oil, W. Forker 

Whistle, steam, G. S. Nevlua 

Wrencb. pipe, J. Craig 

Tarn, machine for beaming, J. C. Arms 

Yoke fur harness, neck, S. Burgess 



131,181 
131,31j 
131,190 
131.194 
131,209 
131.315 
131,237 
131,303 
131,242 
131,320 
131,260 
131,272 
131,274 
131,243 
131,359 
131,218 
131,215 
131,232 
131,250 
131,217 
131,235 
131,221 
131,183 
131,171 
131,152 
131,222 
131,225 
131,273 
131,253 
181,166 
131.891 
131,M9 
131,256 
131,311 
131.205 
131,271 
131,300 

5,052 
131,182 
131,146 
131.293 
131,201 
131,178 
131,251 
131,314 
131,241 
131,228 
131,226 
131,234 
131,233 

5,051 
131,118 
131,154 
131,310 
131.304 
131,151 
131,174 
131,306 
131,192 
131,Sf6 
131,258 
131,281 
131,244 
131,216 
131,164 
131,294 
131,266 
131,248 
131,213 
131,313 
131,2ie 
131,149 
131,172 
131,227 
131,208 
131,233 
131,263 
131,176 
131,252 
131,205 
131,249 



DESIGNS PATENTED. 

6,119.— Campaign Lamp.— T. Adams, Hudssn City, N. J. 

6,120 to 6,126.— Oil Cloths.— J. Hutchison, Newark, N. J. 

6,127 and 6.123.— Oil Cloths.- H. Kagy. Philadelphia, Pa. 

6.129 to 6,133.— Oil Cloths.— J. Meyer, Lanslngburgh, N. T. 

6,131.— Rahqb Stove.— J. R. Rose and E. L. Calely, Jr., Philadelphia, 

6,135.— Base Burning Stove.— D. Smith, Albany, N. T. 

6,136.— Snow Case.- L. Wiegeland J. Lehnbeuter, Cincinnati, Ohio. 

,137 to 6.139. -Cabpets.-G. C.Wrljht, New Tork citv. 



TRADE MARKS REGISTERED. 

984.— Wine OF the Allspice.- G. De Cordova, New York city. 

985.— Canned Ovsters, etc.— D. D. Mallory & Co. , Baltimore, Md. 

936.— Wool Detergent, etc.- Myers & Co., Philadelphia, Pa. 

987.— Hogs' Lard.- W. H. Popham, New York city. 

988.— Smoking Tobacco.— J. Schriber, Cleveland, Ohio. 

989.— Cooking Stove.— Shlnnick, Woodside & Gibbons. ZanesvUle, Ohio. 

990.— Well Points AND Drills.— W. P. Smith, New Orleans, La. 

991. -Shirts. —Stern & Co., New York city. 

992.— Saddlers' Hardware, etc.- Van Wart, Son &Co., Birmingham, Eng. 



APPLICATIONS FOR EXTENSIONS. 

Applications have been duly filed, and are now pending, for the extension 
of the following Letters Patent. Hearings upon the respective appUcatione 
are appointed for the days hereinafter mentioned : 
22,310.- Nut-makingMachine.- J. B. Savage. Nov. 27.1872. 
22,340.— Pegging Jack.— T. D. Bailey. Dec 4,1872. 
22.364.— Car Seat and Couch.— P. B. Greene. Dec. 4, 1873. 
22,491.— Billiard Cue Tip.— H. W. Collender. Dec. 18, 1873. 



EXTENSION GRANTED. 
21,077.— Separating the Fiber of Wood.— A. S. Lyman. 



EXTENSION REFUSED. 
21,465.— Sewing Maohinb.— S. 0. Blodgett. 



Practical Hints to ln?entors. 



MUNN & CO., Publishers of the SCIENTIFIC Americak 
have devoted the past twenty-five years to the procuring; of Lettei b 
Patent in this and foreign countries. More than 50,000 inventors have avail- 
ed themselves of their services In procuring patents, and many millions cf 
dollars have accrued to the patentees whose specifications and claims the; 
tiaveprepared. No discrimination against foreigners; subjects of all coun- 
ties obtain patents on the same terms as citizens. 

How Can I Ototalu a Patent 1 

is the closing inquiry In nearly every letter, describing some inTentlou 
which comes to this office. A positive answer can only be had by presentinft 
a complete application for a patent to the Commissioner of Patents. Ar 
application consists of a Model, Drawings, Petition, Oath, and full Specifica- 
tion. Various official rules and formalities must also be observed. The 
efforts of the inventor to do all this business himself are generally withoul 
success. After great perplexity BtLd£elay, he Itueaally glad tu seeir thealO 
of persons experienced in patent business, and have all the work done ovet 
again. The best plan is to solicit proper advice at the beginning. li the 
parties consulted are honorable men, the inventor may safely confide hip 
ideas to them: they will advise whether the Improvement is probably pat' 
entable, and will give him all the directions needfUl to protect his rights. 

How Cmm. I B«at Secnr* My InTention ? 

This is an inquiry which one inventor naturally asks another, who has bat 
^ome experience ia obtaining patents. His answer generally is as follow^ , 
aad correct: 

Construct a neat model, not over a foot in any dt men sion— smaller If pos- 
sible—and send by express, prepaid, addressed to M rnnn & Co., 37 Park Bot , 
New Tork, together with a description of its operation and merits. On re- 
ceipt thereof, they will examine the invention carefully, and advise you as tt 
its patentability, free of charge. Or, if you have not time, or the means e t 
hand,to construct a model, make as good a pen and ink sketch ot the in - 
provement as possible and send by mail. An wer astothe prospect ot a 
patent will be received, usually by return of mall. It is sometimes best U 
bave a search made at the Patent Office ; such a measure often saves tfae cot t 
of an application for a patent. 

Preliminary Bxamlnatlon. 

In order to iave such search, make out a written description «l the Invet - 
tion, in your own words, and a pencil, or pen and ink, sketch, Send thea( , 
with the tee of 15, by mail, addressed to Mukh & Co., 37 Park Row, and li 
due time you will receive an acknowledgment thereof, followed by a writ- 
ten report in regard to the patentability of your improvement. This special 
search is made with great care, among the models and patents at Washini - 
ton, to ascertain whether the Improvement presented is patentable. 

To make an Application for a Patent. 

The applicant for a patent should furnish a model ot his invention U sus< 
ceptiDle of one, although sometimes it may be dispensed with ; or, if the in - 
ventlon be a chemical production, he must furnish samples of the ingredienti 
of which his composition consists. These should be securely packed, tht 
Inventor's name marked on them, and sent by express, prepaid. Small mod- 
els, from a distance, can often be sent cheaper by mall. The safest way tc 
remit money is by a draft, or postal order, on New York, payable to the or- 
derof MinrHA Co. Personswho liveinremote parts of the country cai 
usually purchase drafts from their merchants on their New York corres 
i pondentA. 



GaTeata* 

Persons desiring to file a caveat can have the papers prepared in the short- 
est time, by sending a sketch and description of the invention. The Govern 
menttee for acaveat isflO. A pamphlet of advice regarding applications 
for patentsandcaveatsisfursishedgratis,on application by mail. Addre:s 
MUN-N A Co., 37 Park Bow, New York. 

Reissues. 

A reissue is granted to the original patentee, his heirs, or the assignees of 
the entire interest, when, by reason of an insufficient or defective specifica- 
tion, the original patent is invalid, provided the error has arisen from inad- 
vertence, accident, or mistake without any fraudulent or deceptive inten- 
tion. 

A patentee may, at his option, have in his reissue a separate patent tor 
each dlBtinet part of the invention comprehended in his original application 
by paying the required fee in each case, and complying with the other re- 
quirements of the law, as in original applications. Address Muhh & Cr. 
37 Park Row, for full particulars. 

Rejected Gases* 

Rejected cases, or defective papers, remodeled tor parties who have mad e 
applications for themselves, or through other agents. Terms moderate . 
Address Mum A Co., stating particulars. 

Trademarks. 

Any person or firm domiciled in the United States, or any firm or corpora 
tloa ceaidlng in any foreign country where similar privileges are extended 
tocitizensofthe United States, may register their designs andobtaln pro- 
tection. Thisisvery important to manufacturers in this country, and equal 
ly so to foreigaers. For full particulars address Mttnk A Co., 37 Park Row 
New York. 

Deslffn Patents. 

Foreign designers and manufacturers, whosend goods to this country, may 
secure patents here upon their new patterns, and thus prevent others from 
fabricating or selling the same goods in this market. 

A patent for a design maybe granted to any person, whether citizen or 
alien, for any new and original design for a manufacture, bust, statue, alto- 
relievo, or bas relief; any new and original design for the printing of woo 1- 
en. Bilk, cotton, or other fabrics; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked into any article of manufacture. 

Design patents are equally as important to citizens as to foreigners. For 
tall particulars send for pamphlet to Muhh A Co., 37 Park Row, New York. 

Canadian Patents. 

On the 1st of September, 1873, the new patent law of Canada went int 
force, and patents are now granted to citizens of the United States on the 
same favorable terms as to citizens of the Dominion. 

In order to applyf>ra patent in Canada, the applicant must furnish a 
model, specification and duplicate drawings, substantially the same as in 
applying tor an American patent. 

The patent may be taken out either torflve years (government fee |2o>, or 
for ten years (government fee $40) or for fifteen years (government fee %G0) . 
The five and ten year patents may b e extended to the term of fifteen years. 
The formalities forextension are simple and not expensive. 

American inventions, even if already patented in this country, can be pat- 
ented in Canada provided the American patent iB not more than one year 
old. 

All persons who desire to take out patents in Canada are requested to com- 
municate with Munn & Co., 37 Park Row, N. Y., who will give prompt at- 
tention to the business and ftirnish ftiU instruction. 

European Patents. 

Ilmnr A Co. have solicited a larger number ot European Patents than 
any other ft^eney. Thoy have airentB locatod at Luadon, Paris, Bruasele , 
Berlin, and other chief cities. A pamphlet, pertaining to foreign patents 
and the cost of procuring patents in all coHntrles, sent free. 

Muinr A Co. will be happy to see inventors in person, at their office, or to 
advise them by letter. In all cases, they may expect an honeai opinion. Fcr 
sucb consultations opinions and advice, no charge ia nuide. Write plain, 
do not use pencil, nor pale ink : be brief. 

All business committed to our care, and all consnltatlonB, are kept aecrtt 
cmd BtricUy confldential. 

In all matters pertaining to patents, such as conducting interferences 
procuring extensions, drawing assignments, examinations into the validity 
of patents, etc., special care and attention is given. For Information, and for 
pamphlets of Instruction and advice* 
Address 

nSGNN «e GO., 
PDBLI8HBR& SCIENTIFIC AMBRIGAN, 

tT Park Row, New York. 

OFFICE IN WASUINGTON-Corner F and Yth streets, opposite 
Patent Office. 



KATES OF ADVERTISING. 
Back Paare ------ 81*00 a line* 

Inside Paare ------ 7d cents a line 

for each insertion. 

£m.gravi7tg8 may head advertisements at the same rate per 
ine, by measurement, as the letter-press. 



To Investors. 



>' To those who have funds to nvest in large or small 
amounts, or who wish to Increase their Income from 
means already Invegted. in other less profitable securi- 
ties, we recommend, after full investigation, the Seven- 
Thirty Gold Bonds ot the Northern Pacific Railroad 
Company. Bearing Beven and three-tenths per cent, 
gold Interest, (equal now to 8^ currency,) and sold at 
par, they yield an income considerably more than one- 
third greater than U. S. 5-20's. They are Coupon and 
Registered, the lowest denomination belsg |100, the 
highest, 110,000. 

Nearly oee-third of the Main Line of the Road will 
be completed and In operation with a large business 
the p> esent season. All the property and rights of the 
Company, iocluding a moBt valuable Land Grant, aver- 
aging about 23*000 acres per mile of road, are pledged 
as securiiy for the first mortgage bonds now offered. 

All marketable stocks and bonds are received in 
exchange at current prices. Descriptive pamphlets and 
maps, showing Route of road. Connections, Tributary 
Country, ^c, will be furnished on application. 

JAT COOKE & CO., 
Njdw Yobk, Philadelphia and Wabhinqton, 

Financial Agents N. P. R. R. 



CINCINNATI BRASS WORKS-Engineers' 
J and Steam-fitters' Brass Work. Best quality. Send 
lor Catalogue. F. LUNRENHEI&lER, Prop. 



Practical— Educational— Scientific. 

THE . GAEDKllFS MONTHLY 

AND 

HORTICULTURAL ADVERTISER. 

EDITED BY THOMAS ^EEHiN. 
For the AMA'lEUR. MARKET G^RDliNER, ARBORI- 
CULTURIST. LANDSCAPE GARDENER. 
BOTANIST and POMOIOGIS I'. 
SUBSCRIPTION $3 PER ANNUM IN ADVANCE. 
Club agbnts are one and all auLhorized to give assu- 
rance that the 

Uardener's Monthly for 1873 

win be up to the standard it bas so steadily maintained 
fort he past thirteen years. Heiirv Ward Beecher writes: 

" Others may koow of a better Horticultural Magazine 
in America. Ida not.^' 

Terms to Club Agents per Subscription, $1.50. Foi 10 
Names and $ 15,one Ex tra Copy will be sent to any addrees . 

We will furbish anv Jou-nal or number of Journals 
published m the United Stat.e». iu connection wicn 
MONTHLY, at a deduction of 25 cents ofl the regular 
subscription price of ea^ hpublicau^n. Address 

CHARLES H. MAROT. Publisher, 
8i4 Chestnut St., Phlladelptiia, Pa. 



DON'T BUV STEAM ENGINES or BOIiiERS 

without first ascer<aiulug wbeiutr I can Bait yuu with 
Znd hand artiiles, in uood working order, at halt' cost. 
"STEAM USER'S MANUAL" free. E. E. ROBERTS, 
CouBulting Engineer, 15 Wall St., New York. 



!^11VO A'P ftllPPDQQ Agents wanted everv- 
(aUlC Ul OI*1>'1jCOO where. Business highly 
profitable and legitimate. Article needed in every 
Family, sells to great satisfaction. Address Jbfpbbbon 
Chemical Manufacturing Co., Philadelphia, Pa. 



To Electro- Platers. 

BATTERIES, CHEMICALS, AND MATE- 
RIALS, In sets or single, with boolcs of.lnBtruction, 
manufactured and soldbyTHOMAS HALL, Manufactur- 
ing Electrician, 19 BromQeld street, Boston, Mass. lUus- 
trateu catalogue sent iVee on application. . 



To MANUFACTURERS OP ENGINES, 
Boilers, and general manMnery. I want an engage- 
ment as druf'smau iu a machine works, with a view to 
take charge of coiistroctlons and become manager. A. 
H. RAYKAL, cure John Cooper & Co., Mt. Vernon, O. 



Corrugated Iron, 

Iron Buildings, Roofs, Shutters, &c. 

MOSELY IRON BRIDGE & ROOF CO., 
Send for Circulars. Offl;e, 5 Dey St , New York. 



LATHES 



For Amatenrs^ Metal Workers* Wood Tnrnersi 

10 worii. oy *uot or I'uwer. MURUAY BA' ON, 

623 Commerce Bt. , Pmladelphln, Pa. 



Milling Machines. 

STANDARD, UNIVERSAL, INDEX, CAM- 
CUTTING and PLAIN, In every variety, of unequal- 
led deBiKU aLd Qrst class workmanship. Send for illus- 
trated catalogut to the Brainard Milling Machine 
COMPAMT, 80 Mill Btreet,B08ton. Works at Hyde i'ark. 



SELF PRIMING 

"CINCINNATI STAR PUMP" 

For Driven Weils. JOHN H. McUOWAN & CO.,Cinn.,0. 



NEW BOILER FOR SALE, 

Tubular, 48 in. diameter,built by Pitkins Brothers, Hart- 
fbrd. Conn. Has never oeea set up. Apply to 

OSBORNE & CHEKSMAN CO., Ansonia, Conn 



You aek WHY we can sell Kirst 
Class 7 Uctiivc Tiiiiios lor $290? 
We iinswer— Itcostnlfssiliiiii $300 
to make any $600 I'ismo sold 
tliroiigli Agents, nil of whom make 
100 per ct. profit. We have 
110 AgeiUtj, but ship direct to fauii- 
ies at fiictory priije, and warra.ut 
. , ) Years. Send for illustrated cir- 
cular, in winch we refer to over 500 Bankers, Merchants, 
&c. (some of whom you may know), uahif; our Pianos, 
ill 44 Estates and Territories. Please state where you sav?' 
this uotilce. 

UaS. Piano COm 865 Broadway, N. Y. 




LIGHT CASTINGS made to order prompt- 
ly. Light work our specialty. Address 

LIVINGSTON & CO., Pittsburgh, Pa. 



FK. PHOENIX, Bloomington Nursery ,111. ; 
• 600 acres ; Slat year ; 12 Green-id 0U9e8,Tree8,BTii,B8, 
blBDaB Plants, Nursery Stock: 4 Catalogues, 20 cts. 



Trade-Mark Patents. 

MUNN & CO. desire to c»ll the attention of manufac- 
nrers and business men generally, tothe importance of 
the law of patents, as applied totrade-marlcs lor business 
purposes. 

Any person, firm, or corporation, domiciled in the 
United States, orln any toreigu country affording similar 
privileges to citizens otthe United States, can obtain the 
right to the exclusive use, for thibtt tears, of any 
TBADE-HABK. cousistlug of any new llgure, or design, or 
any new word, or new combination ot words, letters, or 
Qgnres upon their m anal' actures. 

This protection extends to trade-marks already in us 
or any length of time, or about to be adopted. 

Full Information on this Important subject can oe oO- 
talnedby addressing 

niUNN As CO. 
ST PRrk Kow. Nevr York. 



B 



LIND SLAT PLANERS, best in use. Cir- 
culars irce. C.P.S. WARD WELL, Lake Vlllage,Tr.H. 



MACHINERY 



NEW and 3d-HAND.— 

Send for Circular. Chas.PLACK 
L I &. CO.. to VeBev St.. New YorS. 



Canadian Inrentors, 

Onder the new Patent Law can obtain patentaon tbe 
Bame terms as cltlaens. 
For tall partloalars addnM 

MCNN & CO., 
137 Park Row, New York 



PATENT IMPKOVED 

VARIETT MOLDING MACEINESY 

And Adjustable 

CIRCUL4K Saw BENCHES. 

For Machines and information, address 

J. P. GROSVKNOR, Lowell. Mass 



PORTABLE STEAM ENGINES, COMBIN- 
Ing the maximum oi efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and lavorahly known, more than 900 being in 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

J. C. BOADLET & CO. . Lawrence, Hssa. 
Liberty st. Nrw Vrtrte 



R 



UST'S BOILER PLATE HAND PUNCH- 
ES. B. C. HILLS, 83 Coartlaadt8t.,New rork. 
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Valuable Books 

ON 

lETALSandKTALffORKffl&. 

Bouerman's Metallurgy of Iron. 13mo., $2.50 

Blinn's Practical Work Shop Companion for 
Tin, Sheet Iron, and Copperplate Workers. 100 Illus- 
trations. 12mo i'i.iO 

Byrne's Practical Metal Worker's Assistant ; 
a New Edition, to which is added an Appendix, con- 
tainint; the Manufacture of Russian Sheet Iron, the 
Manufacture of Malleable Iron Castings, and Im- 
provetnenta in Bessemer Steel; with over 600 En- 
gravings. 8vo 17.00 

Quettier's Practical Guide for the Manufac- 
ture of Metallic Alloys, comprising their Chemical 
and Physical Properties, Preparation, Composition 
and Use. Vimo »3 Oe 

Landrin's Treatise on Steel. 12mo $3.00 

Larkin's Practical Brass and Iron Founder's 
Guide. 12mo »a.25 

Napier's Manual of Electro Metallurgy. Il- 
lustrated. Bvo »2.00 

Overman's Moulder and Founder's Guide. 
Illustrated. 12mo $1 50 

Osborn's Metallurgy of Iron and Steel, The- 
oretical and Practical in all Its Branches, with spe- 
cial reterence to American Materials and Processes. 
Illustrated t>jr numerous large folding Plates and 
Wood Engravings. 8vo llO.OO 

Perkins and Stnwe'.s New Guido taihe Sheet 
Iron and Boiler Plate Roller I^TSO 

Phillips and Darlington's Records of Mining 
and Metaliuriiy. Illustrated. l2mo »2.00 

Percy's Manufacture of Russian Sheet Iron. 
8vo. Paper 50c. 

Eoseleur's Galvanoplastic Manipulations — a 
Practical Guide for the Gold and Silver Electroplater 
and the Galvanoplastic Operator. 127 Eiigravintfs, 
4a5 pages. 8vo S6.00 

Scliinz' Researches on the Action of the Blast 
furnace. Illustrated. I'^uo $1.25 

Strength 'and other Properties of Metals. 
Illustrated Ijy 25 large Steel Plates. 4to $10. OJ 

Tables, Shewing the Weight of Round, 

fcquare, and Flat Bar Iron, Steei, etc , bymeas;ure- 
ment 63c. 

TJrbin and Brull's Practical Guide for Pud- 
dliug Iron and Steel. 8vo $1.00 

Vail's Galvanized Iron Cornice Worker's Man- 
ual, containing Instructions on Laying out the differ- 
ent Mitres and Malting Patterns for all iilrnlsof Plain 
and Circular Worlc. Illustrated. Jto ..^5.0# 

Watson's Practice of American Machinists and 

Engineers. Illustrated by 86 Engravings. lamo..$2.50 

Warn's Sheet Metal Worker's Instructor for 

Ziiic, She^jt Iron, Copper and Tinplate Workers, wi h 

Instrucllous for Boiler Making, etc. 8vo $3.00 

i^- The above, or any of my Publication?, sent by 
mail, free of postage, at the puoiication prices. 

My new and enlarged Catalogue op Practical and 
SoiKNTiPio B00K8-9t> pages. 8vo.— sent free to any ad- 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET. Philadelphia. 
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United States Electro Motor 

and Battery Co., 19 Court- 
landt Street) New Vork. 

We offer to the public our "Nltro 
Cbromic Battery" as superior to any 
now in the market In regard to Its 
extraordinary durab'Uty aiidlnten- 

ness, and free irom aU odors, we 
guarantee Its satisfactory opera* 
tion for Telegraph, Signals, Platr 
ing, etc. 

Combined therewith we aloo fur- 
nish ELECXaO MOTORS FOR OR- 
GANS, DKNTISTS' AND JEWEL- 
ERS' LATHES. PUMPS, SEWING 
MACHINKS, etc. 




RIVERVIEW Military Academy, Pough- 
keepsie, N. Y. A thorough- going school for boys. 



AGENTS Wanted. Agents make more mon 
ey at work for us than at anything else. Particular^ 
free. G .Stiksoh & Co. ,Flne Art Publishers, Portland,Me. 



Highest Premium awarded by American Inst. Fair, 1871. 




Tbadx Mabe. 

An Indestructible Coatintt tor Iron, Tin and 

Wood. 

PRIHCE'S METALLIC PAINT 

is acknowledged, wherever known, to be the 

BEST & CHEAPEST PAINT 

in the market. 
N. T. Central & Hudsou Bitee K.B. Co. 
SurptTDEPAKTMEliT, Albany, N.T., Oct. 25,1871. 
"Messrs. Prince* Bass, 96 Cedar St., N.Y.— 

Gents. : Our Company have used your Metallic Faint 
for several years. For freight cars, car roofs and build- 
ings, it has given us entire satisfaction. Yours. &c., 

H. M. ST. JOHN, Supply Agent." 

Offloe of J. B. & ,T. M. Cornell, Plain & Ornambn- 

TAL Iron Wokkb,-^?<™- ¥oriirSovr ier^STi. — - 

"Messrs. Prince & Bass— Gentlemen : Wehave nsed the 

Prince's Metallic Paint for several years, and believe it 

to be the best metallic paint for Iron woric now in use. 

Yours, &c., J. B. & J. M. CORNELL, 

Iron Works and Foundry, 135 & 143 Centre St. , N. Y. " 

For Sale, Dry and in Oil, by the Trade and by 

PRINCE & BASS, Manufacturers, 
g« CEDAR STREET, New York. 

ty All packages are marked with name and trade- 
mark. 



BUT TEE BEST. 



BUERK'S WATCHMAN'S TIME DB- 
TBCTOK.— Important for all arge Corporations 
and Man ufacturlng concerns— capable of controlling 
with the utmost accuracy the motion of a watchman or 

gatrolman, as the same reaches different stations of hif 
eat. Send for a Circular. J. B. BUBRK, 

P. O. Box 1,057 Boston, Mass. 
N. B.— This detector IS covered by two U. S. Patents 
Parties using or selling these instruments without authO' 
rity from me will be dealt with accordinK to law. 



1833. SCHENCK'b PATENT. 1871 

WOODWORTH PLANERS 

And Re- Sawing Machines, Wood and Iron WorMnjt Ma- 
chinery, Engines, Boilers, etc JOHN B. SCHtoCK"! 
SONS, Matteawan. N. Y, and 118 Liberty St., New York. 



OOD-WORKINQ MACHINERY GEE 

erally. Specialties, Woodworth Planers and Rich 
ardsbn s Patent Improved Tenon Machines. Nos. 24 an' 
26 Centrfn, corner Union St., Worcester, Mass. 

WITHERBY HUGG,& BICHAKDSON. 



w 




IMPROVED FOOT LATHES, 
Slide Bests, Hand Planers, Scroll Saws. 
Sopeiior to all others. Selling every where. 
Catalogues free. 

N. H. BALDWIN, 

Laconia, N. H. 



RICHARDSON, MERIAM & CO. 
Manufacturers of the latest improved Patent Dat 
iels' and Woodworth Planing Machines, Matching, Sasl 
and molding. Tenoning, Mortising, Boring, Shaping, Ver 
tlcal, and Circular Re-sawing Machines, Saw Mills, Sav 
Arbors, Scrol. Saws^Rallway, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and varloui 
other kinds of Wood-working Machinery. Catalogaei 
and price lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse, 107 Liberty St. New York. 17 1 



STEPTOE,MCFARLAN&CO., 

Manufacturers of the most Improved Patent Daniels, 
"Woodworth & Farrar Planers, sash and Mouldljg, Ten- 
oning and Mortising Machines, Wood-turning Lathes, 
and every variety of Wood-working Machinery. Cuts 
and prices sent on application. Warehouse and Manu- 
factory, No. 214 to 220 West Second Street, Cincinnati, O. 



$425 » 



XJpriKht EnEines and Tubular Boilers* 

* H.P., with all trimmings, Send for circulars. 
Variety Iron VTpRivs Oo., Cleveland, Ohio 



Peteler Portalle Railroal Compaiiy, 

OFFICE, 4a BBOADWAV. NEW YORK. 




TO CONTRACTOas, MINERS, etc. 

By this invention one horse does the work 
often, and one man the work of eight. 

The great labor-saving invention of the age. 
CAllS AND TRACKS FOR SALE. 

Samples at the office. New Illustrated Circulars fVee. 
§tate Rights for sale. 

jwOUJSfANA POUT ABLE RAILWAY COMPANY, 
SJ Carondelet Street, 

^ew Qrje- ns, La, , 

WHERE STATE RIGHTS MAY BE OBTAINED. 
J. B BROWN, 

170 La Salle Street, Chicairo, 111. 




~Sycn~^i?xi^6~iv — Ttxnrc tt^ UOO 



TOOLGHESTSI 

WITH'.BEST TO.dtS ONLY.': : ;. 
;- ro/f eificfi.fi.B address , 

J.T.PRATT 8. CO 

S3 FU LTON ST. N.Y. 



PATENT BANS 
SAWING MACHINES 

Of the most approved kindB 
to a aw bevel as well as square 
without inclining the table, 
by First & Prtibil, hereto- 
fore at 452 10th avenue— now 
removed to a more spacious 
place, 461 to 467 West 40th 
0reet, oflr. 10th avenue, New 
York, where we manufacture 
various sizes of our well 
known s iwing, moulding, 
double spindle boring and 
mortising, ,^IaGh^;^ft«l■ e^^f**^ 
(Mia oval turning Lathes, 
Shafting, Pulleys, &c. &c. 
Prices for Band Saw Ma- 
chines (ofwhich at the preBenttime,Aprill8t,iS6 of our 
make operate In New TorK City alone), are $250, 1275, 
1350, and |400. To the largest a reed can be attached to 
reslit boards. A machine to resllt heavy timber is in 
construction . Have on hand a large stock of best Freacb 
Band Saw Blades. 




CIjATERACK college 6z, Hud'n RIt. Inst., 
Claveractr, N.Y. Rev. Alonzo Flack, A.M.,Pre3't. 
Term opens Sept. 9. 10 Departments. 18 Instructors. 
X)S!PiL:oTf QIJ to g efit^emen and ladles in Nobm al class, 

Whalen Turbine. No risks to purchaser. Send for 
Pamphlet, free. Seth Whalen & BRO..BallstonSpa,N.Y. 



FOOT LATHES.— T. Shanks, Baltimore, Md. 



PLATINUM 



H. M. RAYNOR, 
25 Bond St., New York. 

For all Laboratory and Manufacluiing purposes. 



LATHE CHUCKS— HORTON'S PATENT 
- from 4 to 36 inches. Also for car wheels. Addrfss 
B. HORTON & SON. Windsor LOCKS, Conr. 

PUNCHING ^°^ ""^ l*"*' ""'' Cheapest, Ad- 
■DDTjoaxiD '''•''93 THE STILES & PAEKER 
IrXlJSs&XiO. PRESS CO., MiDDLETown, Conk. 

FOE CASE-HARDENING. 

Hydro-Carhonated Bone Black, containlnR three times 
the Ca' burlzlng Power of the substaiices ordinarily 
apeil. producirigunifornily ahard tough case to the depih 
oi" a half i^ch. if desired. Samples and circulars sent by 
mall. E. F. HOUGHTON & CO., 

140 s. Front St., Philadelphia, Pa. 



WOOD AND IRON Working Machinery. 
Gage Lather ,Cabinet Makers' ilachinerT,Shaplr)g 
Machines, Band Saws, Shingle and Stave Machinery, 
Ba"d Saws, Cable and Sheaves for transmitting power. 
Engine Lathes, Upright Drl'ls, Key Seat Machines, etc. 
JJlus. patl. free. T. B. BAILEY & VAIL, LockDOrt,N.T. 



BURDON IRON WORKS.— Manufactuiers 
of Pumping EnginesforWater Works, High and low 
Pressure Engines, Portable Engines and Boilers of all 
kinds. Sugar Mills, Screw, Lever, Drop, and Hydraulic 
Presses, MacUinery in general. HUBBARD & WHIT- 
T AKTBB, 10 Pront St , Brook.yn, JJ. Y. 



FOR LOr;OMOTIVE and Stationary Engine 
Slide Valve Seat Planers, Long's Patent, and the 
best Hand Planer in use. address 

H. C. PEASE & CO., Worcester, Mass. 

RISDON'S IMFROTED 

ine Water Wlieel 

Is Cheap, simple, strong and durable: 
upon a test has yielded over 84 per 
cent at full gate, and over 76 per cent 
atseven-elKhths gate. 
Send for circular to 

T. H. RISDON & CO. , 

Mount Holly, New Jersoy. 




HOW si?L PATENTS. 

Send for our explanatory circular, fVec by mall to 
any address. 

E. E. ROBERTS & CO, , Consnltlne Engineers, 

15 Wall St. llewYork. 



SHINGLE AND BARREL MACHINERY.- 
Imnroved Law's Patent Shingle and Heading Mt- 
chixe, simplest and best in use. Also, Shingle Heading 
and Stave Jointers, Stave Equalizers, Heading Planerr 
Iurners,etc. Address TREVOU& Co., Lockport, N.Y. 



Machinery, 



Wood and Iron Working of every kind. Leather and 
Rubber Belting, Emery Wheels, Babbitt Metal, &c. 
GEO. PLACE & CO., 121 Chambers &10.SReadeSts. N.Y. 



Machinists' Tools. 

The largest and most complete assortment in thlscoun- 
try, manufactured by 

NEW TORK STEAM ENGINE COMPANY, 

121 Chambers & 103 Reade Streets. New York. 



Cold Kolled Shafting. 

Best and most perfect ShaiXlng ever made, constantly 



on hand In large quaHtities, furnished In B.\\y lengths up 
to 24 ft. Also, Pat. Coupling and Self-oil lug adjustable 
Hangers. GEORGE PLACE & CO., 



'l21 Chambers & 103 Reade Streets. New York. 



Sturtevant Blowers 

Of every slee and description, constantly on band, 
GEORGE PLACE & CO., 
lai Chambers & IDS Reade Streets, New York. 



WIIiDER'8 



Pat. Punching Presses 

For Railway ^hopg, Agricultural Machine Shops, Boiler 
Makers, Tinners, Brass Manufacturers, Silversmitlis, &c. 
warranted the best produced. Send for Catalogue, &c. 
NEW YORK STEAM KNGINE CO., 

131 Chambers & 103 Reade St., N.Y. 



P. BLAI8DELL & Co.. 

MANUFACTURERS OF FIRST CLASS 
lUACUINIHTS' T001.S. Send for Circulars. 
Jackson St.. Worcester, Mass. 



^ ^ Aift 4t.tf«. A E /\ P^^ month guaranteed sure 
^ A W V V V kSO V ^'O Agents evervwhere sell- 
mg our new seven strand White flaclna Clothes 

lilnes. Sells readllv at every house. Samples free. 
Address the Gibabd Wibb Mills, Philadelphia, Fa. 



Andrew's Patents, 

NolBoleBK, Prlctlon UrooTed) or Geared Hoist' 

era, suited to every ^n^ant. 
Safety Store EleTators. Prevent Accident. Ii 

Kopet Belt, and Enelne break. 
smoke-liarnlnHf Safety ISol lera. 
Oidllatine Engines, Ifonble and SlnKlO) 1-3 tt 

lUO^Horae voyver, 
Contrlfiieal Pumps, 100 to 100,000 Galloni 

Rer imnute, Best Pumps In the World, va.* 
lud, Sand, Crravel, Coal, Urain, ete., trltk' 
. ..out Injury. 

All IiUrht, simple. Durable, Bnd Boonomleal. 
Band for Clrcul ara. 

WM. D. ANDREWS & BRO., 

414 Water street. New Yori. 



GREAT WESTERN 




Breech-Loading Shot-Guns, $40 to «300. Double Shot 

giDB, $8 to *150. Single Guns, |3 to $20. RlfleB. $8 to *:5. 
evolvera, Jfi to $S). kind Stamp for Price List. 
Army guns, Revolvers, etc., boiioht or traded/or. 



m 



IRON 



THE Union Iron Mills, Pittsburgh, Pa. The 
attention of Engineers and Architects is called tc 
our Improved Wrought-iron Beams and Girders (patent- 
ed). In which the compound welds between the stem anc 



mode of manufacturing, are entirely avoided, we are pre- 
pared to ftirnlsh all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph addrest 
Carnegie, Slomanft Co. Union Iron Mills Pittsburgh, Pa. 



THE " PHILADELPHIA" 

HYDRAULIC JACK. 

PISTON guided from both ends ; all working 
parts guarded from dust; single or double pumps, 
cylinders, shafts, rocker arms, piBtons,etc., entire!^ steel. 
"No. 14 N.5th St., Philadelphia, 1 pmit ip h TTToTim? 
No.42Cliff St.. NewTSi^. \ I^HILIPB. JUSTICE. 



EDWARD n. HOSKIN, 

Consulting and Analytical ChbuisTj 

Ijowellt niasB. 

Chemistry as applied to the Arts, Manufactures and 
Medicine. 



F 



BENCH RANGES, 



Deane's Patent. 
CEILSON'.I NEW CONE FURNACES, 
Wholesale and Retail. 

BRAMHALL, DEANE & CO., 

295 Water St., New York. 



MASON'S PAT'T FRICTION CLUTCHES 
are manufactured by Volney W. Mason & Co., 
Providence, R. I. Agents, L. B. BROOKS, 60 Cliff St , 
New York: TAPLIN. RICE & CO.. Ajtron. 611I0. 



WOODBUET'S PATENT 

Planing and Matching 



and Molding Machlnes,Gray & Wood's Planers,Sclf-oUlnF 
tew Arbors, and other wood working machinery. 
S. A. WOODS, 5 « Liberty street, N. 

■end for Circulars. }W ~ " 



5 « Liberty street, N. Y. > 
1 Sudbury streef, Bosto 



A 

iliira. 



iliira. Pa. 
as above. 



NY ONE having a Patent Rigl^t for Saje, 
address rBATtoMAL P. R. A(iK«(iY, Phlla<]el. 



ilOO per week. Agebts wanted.' Address 



Buy Barber's Bit Brace. 



Niagara Steam, Pump. 

CHAS. B. HARDICK, 

83 Adams St. , Brooklyn, N. Y. 



WOOD CARPETING. 
PARQUET AND INLAID FLOORS. 
Bend stamp for tilnstrai en price list to the 

NATIONAL WOOD MAN'F'GCO., 

912 Broadway, New York. 



W. W. TUPPER & CO. Pat. Furnace Grates 



/c««««««'i«««««««^'A 



Make steam easier, with less fuel ; do not warp ; are Ifss 
welyht, more durable, cheiiner, aud superior every way, 
tlian other gratis. Send orders, and for circulars, 

VV. W. TUPPER & CO.. 206 West St., New York. 



NEW PATTERNS, 

MACHIKISTS' TOOLS-all sizes-at low prices. 
K. & R. J. GOULD, « to US N. J. fi. R. Ave., 
Newark, N. J. 



g\fW^Ci^ SAFETY HOISTING 

U X Id Machinery. 

_ _«„ _„ OTIS, BROS, & CO. 



WOODWAKD'S COUNTRY HOME8. 



"1 S^ A DESIGNS and PLANS for 
I jrkl I Houses of moderate cost. 
■*-*-fyf »1.50, post paid. 
ORANGE JUDD & CO., 

PirBl,lsnKHS,245 Broadway, N.York. 
J^" Send for Catalogue of all books 
on ArcMtecture, Agriculture, Field 
Sports and the Horse. 




RING SPINNING 

IMPROVED SPINDLES-9.000 revolutions per minnte. 
Bobbin driven positive. BRIHESBURG SlANUFAC- 
TURING COMPANY, Philadelphia, Pa. 



PROPELLSR PUMP 

Capacity from 1,000 to lOU.OOO gallons per minute. No 
Valves or complicated macliinerv. Adrirei^B WM, B. 
BUCK, Sec'y, 61 North Front St. , Philadelphia, Pa. 



iffik/)^^. 




scientific AMERICAN. 

The Best Mechanical Pe^&r in the World* 

A yearns numbers contain over 800 pages and several 
kvindred engravings of pew ^machineg^__u6eftiljLjidno'v&l 
inventions, manufacturing^^sta^ishments, tools, and 
processes. 

The scientific AMERICAN is devoted to the Inter- 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, Inventions, Agriculture, Commerce, and the In- 
dustrial pursuits generally, and Is valuable and instruc- 
tive not only in the Workshop and Manufactory, but also 
In the Household, the Library, and the Beading Room. 

To the Mechanic and Manufacturer ! 

No person engaged in any of the mechanical pijirfluits 
should think of doing without the Sci¥NT5y50 Asi»R^' 
OAK. Every number contains fVom six to ten engr Avinss 
of new machines and inventions which cannot be found 
In any other publicadon. 

Okemints, Arehitects, Millwrights and Farmers 

The SCIENTIFIC AMERICAN w 1 be found a most 
useful iournalto them. All the new discoveries in the 
science of chemistry are given in its columns ; and the 
interests of the architect and carpenter are not over- 
ioofcmi, t»» tb«-»cW Inventions and discoveries apper- 
taining to these pursuits being published from week to 
week. Useful and practical information pertaining to 
the Interests of mill Wrights andmillowners will be found 
published In the Soikntifio Ahbbicak, which informa- 
tion they cannot possibly obtain from any other source. 
Subjects in which planters and farmers are Interested 
win be found discussed in the Soientifiq A^EBipAK^ 
many Improvements in agricultural Implements t^^^^g 

lustrated in its columns. 

We are al^o receiving, eyery wepk, tlve best Bcientlftc 
Journals of Gr^at j^rltaln, France, and Grermany; thus 
placing In our possession all that Is transpiring in me- 
chanical science and art in these old countries. Wo 
shall continue to transfer to our columns copious ex- 
tracts, from these journals, of whatever we may deem of 
interest to our readers. 

One copy, one yev . - , ■ . - ts. 

One copy, six months 1,3 

One copy, four onths 1.0 

CTTra i,.TaHJ'^«°'^'*)»*68'9°®y®^r, each $3.50 J5.0O 

V.1.U J KAias j Qygj. j^^ copies, same rate, each 2.50 

One copy of Scientific American for one year, and 
one copy of engraving, " Men of Progress,'* . 10.00 

One copy of SclcntUiC American for one year, 
and one copy of " Science Record," - . . 4.00 

Ten copies of "Science Record," and ten copies 
the Scientific American for one year - - . 35. 00 

CLUB PREimUiflS. 

Any person who sends us a yearly club of ten or more 
copies, at the foregoing club rates, will be entitled to one 
copy, gratis, of the large steel plate engraving, " Men of 
Progress. 

Remit by postal order, draft or express. 

The postage-on the Scientific American Is five cents per 
quarter, payable at the office where received. Canada 
subscribers must remlt,wlth subscription, 25 cents extra 
to pay postage. 

Address all letters, and make all Post Olfice orders ^ 
drafts payable, to 

MUNN & ca., 

87 FABK BOW HEW YOKK 
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AdverU8ement8 wUf b* admitted on this page at the rate oj 
91.00 per line for each insertion. Engravings may 
head advertisements at the same rate per line by meas- 
urement^ as the letter-press. 



ASPHAI4TB: ROOFING FEI/r. 

> 




A CHEAP, durable, and light permanent 

u\^ RooflDg lor Ball Road DenotB, Engine HouBeB, 
Foundries, etc. Alsck Improved Sljeathlng Felt and 
general Roofing materlale. DescilptlTe Circular. Sam- 
ples, and Price Xl8t sent ft-ee, bv E- H, MARTIN, 
70 Maiden liane Sc 9 liiberty St., New York* 



100 TUNS ASBESTOS, 

Received direct from the raineB— of a Superior fibre and 
quality— for sale In any quantity, either crude, ground, 
or crushed, as desired. Orders for export or home con- 
BumpUou promptly executed. __ 

Apply at the . UNION JHXIiliS, 

454 Cherry street, Xew York. 



Gear Wheels for Models 

GastlDgB of small Spur and Mitre Gears, and worm wheels. 
Racks and Pinions ; also Springs, Screws, Brass Tube, 
Sheet Brass, Steel ard all kinds of Materials In quanti- 
ties to suit. Illustrated Price List free by mail. 

GOODiJOW & ^\ IGHTMAN, 

23 Cornhlll, Boston, Mass 

NON-PATENTED 

EARTH-CLOSET. 

Why pay $20, |80, or |40. and transpTortation ? For 50c. 
I will send CLEARLY ILLUSTRATED SPECIFICA- 
TIONS— drawn to scale— of a non-patented Invention, 
from whlcb your town or vlllase carpenter can get you 
up an Earth-Closet, perfectly self-operatinEj (tb^t 
Is. raislog and lowering lli regulaies earth supply com- 
pletely,) and which won't cost you more than $6 to |8. 
tlBes common pall for receiver. Is lnofi"enslve to eye or 
nose. A blessing to the attendant as well as to the inva- 
lid or. the infirm. Sena 50c. to G. F. MULLER, Z ;lien - 
,ple, Butler Co . , Pa., and be convinced. 



ASBESTOS, 

In larffe or amall qnantities. 



E. D. & W. A. FRENCH. 
Third and Vine StB., Camden, K. J. 



DIAMOND PENCILS— Cut Glass equal to 
best Diamond. Sent, Dost paid, on receipt of 85c. 
Address C. D. HTNDMAN & CO ., El /aso. Ills. 

The Tanite Co., 

■Inventors and Bnildecs of Special Machinery 
connected frith Winery Grinding. 

Bdlld Emery Wheels, from % Inch to 2 feet in diameter. 
Emery Grinding Machines at $15, |80, $50, $75, and $110. 
Stsre liests, $5. Diamond Tools. $15. Special Tools ann 
Machines mare to order. SEND FOK ILLaSTEATED 

'CATALiUfjUiiS ANU r-SOTOlrUA-rHO! 

By means of extensive adcliuons to their Factory and 
MacUnery, THE TANITB CO. are now (.September, 
1873) enaoled to triple their former production, and to 
■supply promptly the increasing demand for their eelebra- 
uSand STlmiABD MAKE OF goODS. All Goods 
sold by THE TANITE CO. are made by therfi at their 
•own Factory, under their own Patents and Processes. 
AddresB THE TANITE CO., 

StrondsbnriE, Monroe Co., Pa. 

THE TANITE CO.'S 

BMBBT WHEEL 8 and EMEBT 
OBINDINa MACHINES 

Are kept in Stock, and sold at Factory Prices, by 
CBAMPLIN & KOnEBS, 156 Fifth Aynnue. Chicago; 
JAMES JENK8. Detroit; NILES TOOL WOEKS, t l«cln- 
nati; O. M. GHEISKEY. 508 Commerce St., Philadelphia; 
ISAAC H. SHEABMAN, 180 N. 3rd St., Philadelphia (C. 
E. INLOES & CO., Baltimore; J. F. JEWETT & Co., 
Mobile: HAWKINS & DODGE, Newark, N. J., and E. 
ANDEEWS, WllUamsDort, Pa. C . BLACfK & CO. , flam- 
UtoD, Oi't. , Canada, also keep these goods. 

THE TANITE CO. haye no Agencies InNeiy Sfork or 
^ew England. 

THE TANITE CO. do not Eihibit or 
Compete at any Fair in the United 
States this Year. 



STEOtJDSBtiEG, September, 1872. 

SPECIAL J^OTICE. 

In their efforts to dlfi'ase Information on the subject o* 
Eme y Grinding Machinery, and to excite the Interest oi 
Mechanics In a class of goods not properly appreciated, 
THE TANITE CO. have given publicity to a branch of 
Manufacture previously but little known. This publicity 
haB stimalated the acqulsltiveDess ot Capitalists and In- 
Tcntors. The result has been that within the last three 

fears an unusual numner of sanguine and inexperienced 
Qventors have deluded Capitalists into an unfounded 
enthuaiasm on the subject of Emery Wheels. A larve 
number of new SoUdEmery Wheels have been puton the 
Market, and a frantic effort to gain trade has been made 
by fioodlDg the country with large stocks of untried 
^ods, whose prai'tlcal value has never been thoroughly 
tested. These goods are offered on trial, in almost any 
quantity, and for aim/)st any length of time. They are 
sold at varying prices, are forced on unwilling pur- 
chasers, ana are even given away. It follows from this 
that legitimate trade has been discurbed, aud the whole 
class of business brought Into odium and disrepute with 
the Manufacturing Public. 

THE TANITE CO. take this means of assuring that 
Public that even the possession of Patents for a PBB- 
FECT Solid Emery Wheel would not suffice for the suc- 
cessful Introduction of the goods, unless the Patent was 
backed by expensive machinery, by years of experience, 
by chemical and mechanical skill unfalteringly applied, 
by a wide practical knowledge of all the countless man- 
vfacturing processes of the day, and by the employment 
of men skilled in all the Manufacturing Arts. 

All these quallficarlons THE TANITE 00. possess; 
and if users, or would-be users, of Empry Grinding Ma- 
chinery, want to avoid the failures and obtain the advan- 
tages of such goods, they will buy S I'AND 4RD GOODS, 
of an ESTABLISHED MAKE, regardless of price, ruther 
than risk the poor economy of untried, low-priced goods . 

THE TANITE CO., 

T. Ddnkin Paret, President. 



THE TANITE CO.S 

GOODS are kept In StocE, and sold at Factory Prices, 
by CBAMPLIN& dOGEBS.lBS F%jnh Avenue (.Vermont 
Mock) Clhicago, who are also Ezclnsiye W-estern Agents 
for the New York Tap and Die Co. *s goods, and Deal- 
ers in Ballway, Mill, and Ma'ihinistB* Supplies. 



NEW METHOD of Rolling Round Iron and 
steel, effectually removing all scale. Patent Bights 
r or Sale. Address JOHN COX, Fompton, N. J. 



More than 12,000,000 Square Feet now in Use. 
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ROOKFORD, September 7th, 1872. 
'DEAB'siRs""rours oryes*ta'da'y,"asKiDgfor my experience with H. W. Johns' Patent Asbestos Roof- 



C. L. RICE & CO., Chicago, Illinois; 

- - ~ if: ■ ■ 



inn, "Inly reoeiyed. In answer, would sav, I have used Mr. Johns' Eoohng and Coatiug extensively for TEN 
TEAES nast, and with great satisfaction; I have applied it to more than three hundred roofs in Eockford, Illi- 
nois, and adjacent country. I have roofs in Eockford that have been on EIGHT TEAES without repairs— 
they are sound and good, and, by simply recoating, will last as much loDger. I have seen and teste! many kinds 
ol Composition Eooflng during the past ten years. I have seen nothing that comes up to "Johns' Patent 
Asbestos." Truly yours, L. M. WEST. 

^- Send for Samples, Descriptive Pamphlets, Price-Lists, Terms to Dealers, etc. 

Established in 1858. H. W. JOHNS, 78 William St., New York. 

The Western Trade supplied by C. L. RICE & CO., Cblcago. 

Tbe Texas Trade supplied by B. S. PARSONS, Galveston. 

Tbe Canada Trade supplied by R. J. SHORT & Co., Montreal. 



L, W,Po7id — New Tools. 

EXTBA HEAVT AND IKPBOVED PATTEBHS 

LATHES, PLANERS, DRILLS, of all sizes ; 
Vertical Boring Mills, ten feet swing, and under. 
UillingMachines, Gear and Bolt Cutters; Hand Punche! 
and Shears lor Iron. 
Oil ce and WareroomB.M Liberty Bt.,NewTort; Work? 
It "Worcester, Mass. 

A. C. BTEBBINB, New York, Agent. 




UwaFsRelialile. 

Wrlsht's Donble-ActlnK Bncket- 
Flunffer 





Made by the Valley Machine Co., 

EASTHAMFTON, mass. 



PAT. SOLID EMERY WHEELS AND OIL 
STONES, lor Brass and Iron Work, Saw Mills, and 
^dgeToolB. NorttaamntonEmerr WheelCo. LeedsJUass. 



BEACH'S Scroll Sawing Machine.Improved, 
guaranteed the cheapest and best in use. Thirty 
clay 8' trial given. Send for Illustrated circular andprlce 
Ist. Address H. L. BEACH, 90 Fulton St., New Tort. 



AND 

HARDWOOD LUMBER. 

BUTTEENTTT. FKENCH AND AMERICAN 

WAlNtTT, ASH AND CHKBRT BOKLS : HUNGARIAN 

ASH, BIEDSETB & BLISTER MAPLE, etc. etc. 

1^ Mahogany, Rosewood, Cedar, etc., in boards, 

plank, and logs. Leags and choice stock at low prices. 

GEORGE W. READ & CO., 

no & ITS Center St.. New Tftrk. 
Mill and Yard, 18« to 300 Lewis, bet. 5th & 6th Sis. E.B. 
Send for Catalogues and Price List. 



The Union Stone Co., 

Patentees and Manufacturers ol 

EMERY WHEELS & EMERY BLOCKS, 

In Size and Form to Suitvarious Mechanical Uses ; 

GRINDERS, SAW GUMOIERS, DIAMOND 

TOoLs, and WOOD'S PATENT 

KNIFE-GRINDER, 

For FlanlnK, Paper CattinK, Leatbe^ Spllt- 

tinjg, and other Ijonff ILnlTea. 
Offiob, 29 Ktlbt Stbbst, Boston, Mass. 
T.,..„on ri-„TnT..> 198 Liberty Street, New York. 
BBANOH Opfiobb J502 com^ejgg Street, Philadelphia. 
1^ Send for circular. 



IRON PLANERS, ENGINE LATHES, 
Drills, and other Machinists' Tools, of superior qual- 
ity, on hand, aud finishing. For sale low. For Descrip- 
tion and Price address NEW HAVBN HANUFACTUB- 
OTG GO. New Haven. Conn. 



L. B. Tupper's Premium Furnace Grate Bar. 



,111 11 ■ HI ■ ■ I ■■■ III „_.,. 
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Gtnaranteed to make more steam, with less fuel, than any other bar, and are more durable. 

Send for illustrated Catalogue. ' L. B. TUPPER, 120 West Street,'New Tork,Clty. 



SUrZSR-HEATXSRS 



Save fael. and supply DBT steam. 

any boiler. HEKfiY W. BULKLET, ifinglneer, 



Easily attached to 
xju Ajii-LET, ifiDglneer, 
98LlbertySt.,NewYork. 



Pyrometers. 



'or Ovens, Boiler flues, 
last furnaces, Super- 
Healed Steam, Oil Stills, &c. Address 

HENBY W. BULKLEY, 
98 Liberty St., New York. 



PATENT 
OLD ROLLED 
SHAFTING. 



The tact that this Snarting nas 15 per cent greater 
strength, a finer finish, and is truer to gage, than any other 
in use, renders It undoubtedly the most economical. We 
are also the sole manufacturers of the Celebbatbd Goi,- 
Lixs Pat. CotrPLiuo, and furnish Pulleys, Hangers, etc. , 
of the most approved styles . Price lists malleoTon appli- 
cation to . JONES & LAUGHLINS. 

Try BUeet, ad ana sa aveuues, Pittobupprb, Pa. 

I 190 S. canal St. .Chicago. 
^~ Stocks 61 this Shafting In store and lor sale by 
FULLER, DANA & FITZ, Boston, Mass. 
GEO. PliACB & CO.. 12« Chambers street, N.Y. , 
PIERBE & WHALING, Milwaukee, WU. 



CAMERON & CO., 



ENGINEERS, 

Works, foot 01 East 23d 
street, New York city. 

Steam Fnmps, 

Adapted to every possi- 
ble duty. 
Send lor ti Price List. 



NEW TOOL GRINDER— Indispensable for 
Manf'rs of Passenger Cars, Sash, Blinds, Mouldings, 
&c. Address AM. TWIST DRILL CO., Woonsocket,R.I. 




MORRIS, TASKER & CO., 

MANUFACTUBEKS OF 

AmericaiCliarGoal Iron Boiler Mes. 

Wroncht-Iron Tube* and Flttlncs, 

Fob Gas, Steam, Water and Oil. 

^T' Steam and Gas Fitters' Supplies, Machinery for 
coal Gas Works, &c. &c. 

NO. 15 GOIiD ST., NEW YORK. 



WIB^ BOPE, 

JOHN A. ROEBLING'S SONS, 

llASVVAOTTrSSBS, TSSSTON, N. J. 

FOR Inclined Planes, Standing Ship Rigging 
Bridges, Ferries, Stays, or Guys on Derrl&s & Cranes, 
Tiller Ropes, Sash Cords ol Copper and Iron, Lightning 
Conductors ol Copper. Special attention given to hoist- 
ing rope el all kinds lor Mines and Elevators. Apply for 
circular, giving price and other information. Send for 
pamphlet on IranBmlssion of Power by Wire Ropes. A 
large stock constantly on hand at New York Warehouse, 
No. 117 Liberty street 



Working Models 

And Experimental Machinery, Metal, or Wood, made to 
order by J. F. Wl!KNEB, 63 Center St. , N. Y. 



jL'nivrlvwtt Sctzo Co, 

No. 1 Ferry Street, corner 
- Gold Street, New York, 

MANTJPAOTTJKEBS OF 

Patent Movable-Toothed 

CIRCnLAR SAW S, 

Patent Perforated 

Circular, Mill, 

A3J1> 

Cross-cj[Safs. 

^T' Send for Descriptive Pam- 
phlet. 




IRON STEAjnSHIF BUILiDERS. 

NEAFIE & LETT, 

"HaADBLpr-- - 



PHaADBLPHIA PA. 



EMERSONl' 
FORD & CO, 
« BEAVER 

^FALLS 



OF TEETH SAWS 

WORKS 




2,000,000 FEEl OF LUMBEB. 



Brass & Copper 

SEAMLESS TUBING 

FOR LOCOMOTIVE, MARINE, AND 
STATIONARY BOILERS. 

Merchant & Co., 

507 market Street, FhiladefpMfio 




The •* three ply " Roofing is a perfect success ; 20,000,000 
ftet In use. Circnlara ana samples sent " free.'* MICA 
ROOFING CO., 73 Maiden Lane, New York. 



TO INVENTORS. 

The " Consolidated Fruit Jar Company," 

having superior facilities for Manufacturing Spun, 
Pressed, or Stamped Sheet Metal Goods, make a Spe- 
cialty of getting up Samples or Mod^s as desired. Hav- 
ing connected with our Mannfactory a Machine Shop,we 
can offer unusual facilities to those desiring to perfect 
their inventions. Address H. E. SHAFFER, Treasurer, 
49 Warren St., New York City. 



PETER COOPER'S 




ts' 




FOR FIRST CLASS IflACfllNERV. 



It contains no i 

SQual to the best! 

^" For sale at 



nim or acid, and Is warranted pure and 

sperm Oil. 

No. 17 Burling Slip. New York. 



Diamond Pomtetl 

STEAM DRILLS 



THE adoption of new and improved applica 
tlons to the celebrated Leschot's patent, have made 
these drills more fallv adaptable to every variety of 
ROCK DBILLING. Their unequalled efficiency and 
economy are acknowledged, both in this country and 
Europe. The Drills are built of various sizes and pat- 
terns ; WITH AND WITHOUT BOILEBS. and bore at a 
uniform rate, of THREE TO FIVE INCHES PER MIN- 
0TEin hardrock. They areadapted to CHANNELLING 
GADDING, 8HAFTIN&, TUNNELLING, and open ca 
work; also, to DEEP BORING FOR TESTING THK 
VALUE OF MUIES AND QDARRIES. TEST CORE 
taken out, showing the character of mines at any depth. 
Used either with steam or compressed air. Simple and 
durable In coBstruction. Never need sharpening. Man- 
ufactured bv 
xti£ &iu£IUt!AI< DIAmoND DRIIili CO., 
No^ 61 Llbarty Be, Mew VoMi. 



KIDDER'S PASTILES— A Sure Relief for 
Asthma. STOWELL & CO, Charleston, Mass. 




LUBRICATORS. 

DREYFUS' celebrated Self-act- 
ing Oilers, for all sorts of Machinery 
and Shaftins, are reliable in all seasons, 
saving 75—95 per cent. The Self-acting Lu- 
"bricafor for Cylinders is now adopted by 
overfiOR.R. IntheU.S., and by hundreds o 
stationary engines. Send for a circular to 
N ATHAiJ & UREYFUS, 108 Liberty St. , N.Y 



PANCOAST&MAULE 

PHIIADELPHIA Pa. 

IMPROVED CAST IRON 

^RADIATORS*- 

SEND FOR CIRCULAR. 




LniTcrsal Wood Worker* 

Horizontal and Upright Boring: Qlachinea* 

1^" Superior to auy in use. 
McBETH, BENTEL & MARGEDANT, Hamilton, Ohio. 



THE H£AI.D 



SISCO 




PATENT CENTRIFUGAIi PUMPS, 

VERTICAL AND HORIZONTAL, 

\ RE Used all over the United States 

J\. and the Ganadas, and also in Great Britain. Send 
for our new* lUu^rated Pam"Dhlet, containing hundreds 
of references to Tanners, Paper-makers, .Contractors 
Brick-makers. Distillers, etc., with 20 pages of the strong- 
est possible testimony. (Ten pages of references.) 

Address HEALD, SISCO & C0.,Baldwin8ville,N.Y. 

&~ The H. 4} S. Pump took the First Premium at the 
recent Louisiana State Fair, over the most celebrated 
Centrifugal Pumps known la the United States, Including 
one from New York. As a Wrecking- pump, and as an 
Irrigator, it Is unrivalled, both for cheapness and effi- 
ciency. It also makes a splendid Fire Pump. 



THE BAND SAW! 

Its ORIGIN and 

HISTORY, with Engravings of the Oldest 
MAOHiirKLSent gratis. Address RICHARDS, LON- 
& KELLEY. sarfst (above Arch), Philadelphia. 



pi EORGE PAGE & CO., Manufacturers o 
v3~ Portable and Stationary 

8TEAM ENQmES AND B0ILBM8; 
Patent Circular, Gang, Mulay, and Sash 
SAWMILLS, mth OUTFITS COMPLETE, 

combining all reliable improvements— Grist Mills ; Shin- 
gle Machines ; Wood Working and General Machinery, 

Send for Descriptive Cataloj " " 

Schroeder Street, Baltimore M 



aes. Address No. 5 W. 



TOpD & RAFFERTT, Manufacturers of 
steam Engines, Boilers, Flax. Hemp, Tow Bagging, 
Rope and Oakum Maehlnery. Steam Pumps and Govern- 
ors ilways onhand. Also Agents for the N ew' Haven Man- 
ufacturlngC.o.'s Machinists'^ Tools. ByWe Invite espe- 
eial attenao]ato our new, improved^ Portable Steam En- 
i;lnes. Warerooms. 10 Barclay St. works Pat rson.N.J 



Boilers 



ipes covered 



with "ASBESTOS FBLTING;" Saves 25 per cent In 
uel. Send for circulars. 

Asbestos Felting Co., 

Nob. 3l«, 318, 330, 33'Z Front St., N.V. 

{7° Asbestos In all quantities and qualities for sale. 



o 



PORTLAND CEMENT, 

P the well known manufacture of John 
Bazley White & Brothers. London, for sale bv 

JAMBS BRAND, 55 Cliff St. , N.T. 



ENGINES FOR SALE. 

Two 18 Inch cylinder, 42 inch stroke, built by Otis Tufts j 
iB first rate order ; tak^n ont to put in more power. 
WM. E. COFFIN & CO.. 
8 Oliver St. , Boston, Mass. 



Damper Beg. Pat. G-age Cocks. Water Feed Reg's . 



Send for circulars. MURRILL ft KEIZEB, Bait. , Md. 
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